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//// Pnjcssati luloiiiird l.mkri. 


iS’, Kl h 111', i.’rvuhi^.'ll'l. .. 

/f I'lI'J. 

Mon CiiKk M.vitki'; Mon ('iiKit A, mi, 

Aucim n'a cii ranioiir ilo scs I'kAcs aiitaiit (|iic voiis, 
Ajircs avoir vie snil|)l(air d'actioii. muls a\(7 vlv iiii jinil'cri'aMir 
cl tons ilcux (•nscnihlc cVst a dire im profcsseiir comiilt'U' 
ment oriranisc pour vos iiaroh", dViiscii^ni'mviii aieiit ('■tc 
constiuiimciU d’accord avee I'cxpcricnrc, ("csl aiii'.i (|iic voiis 
avez etc, avee aussi voire lioiilc ek'^ainc cl iialiirclk', tin 
Immnc prkieux pour vos noinlireux clc\i-s, pour Ic 'rniiid 
et noble pays d'An<(leterre, (pii ainu; Ic im-rilc, pour imis vos 
amis auxquels vous etes devouc. \'os amis Daloii, liotbin, 
Le^fros et moi, ([ui a etc si charme de nos relation, s, vous oni 
toujoure etc fideles. Ces artislis si iravailieiirs out aime k 
l^rand travaillcur ([ue vous eles el (|ui public sa science des 
formes analomiques aujourd’hui, une de vos eludes voire 
solicitude conlinucllc. 

wSoiiffrez, cher ami, (pic je me joi;;ne [larliculieremenl a 
noire grand ami le peintre Legros, tilhidre mitilrc, i[ui vous 
a toujours aime! Coramc vous aussi, j'ai en riionneur de son 
affcciion ; j'ai eu la joic de purler cn toutc liberie avec' ce Ires 
grand artiste, qui a professc comme vous, (|ui a leconde 
des generations d’ artistes de memc que vous. i 

Hommes de bienfaits, de genial devouement, je vous .salue, 
avec tons ceux qui, soulages de leur ignorance etadmirateure 
enthousiastes, vous seront toujours reconnaissants. 

AUG. RODIN. 



To Professor Edouard Lanteri. 


182, Ruk de l’Univurmtk, 

lyio. 

Mv Dear Master— My Dear Friend, 

None more than you has ji^inecl the affection of his pupils. 
You are at one and the same time a sculptor and a teacher 
of sculpture, that is to say, so equipjied that your teaching 
has ever been in accordance with experience. It is thus that 
you have been, with your added natural and elegant kindness, 
an invaluable man to the numerous students, to Fngland's 
great and noble country, which loves merit, and also to your 
friends to whom you have constfintly proved your attachment. 
Your friends Dalou, lloehm, Legros, and myself, to whom 
our intercourse has been so charming, have ever been faithful 
to you. These artists and workers have ever loved the great 
worker in you, who to-day give to the public your science 
of anaUmiical form, one of your studies-- your constmit care. 

Allow me, dear friend, to link my.self here with our great 
friend, the painter Legros, the illustrious master, in the 
friendship he hius ever had for you ! Like you also, I have 
been honoured by his affection; I have had the joy of 
communing freely with that very groat artist, who like you 
has been a teacher, and like you trained generations of artists. 

Gifted men of genial devotion, I greet you, joining with 
all those who, freed from ignorance and now enthusiastic 
admirers, will ever be grateful to you. 


AUG. RODIN. 
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MODELLING 


CHAPTER I 

INTRODUCTORY REMARKS 

SvMiiOLisM is the striking and general interest embodied in 
the representation of animals in the early epochs of sculpture. 
Their forms were for the artist the means by which certain 
ideas received material expression : the lion, for example, was 
symbolical of courage ; the cat, of mysterious prudence and 
treachery ; the hawk, of avidity ; the cow was the sacred image 
of beneficent fecundity ; the serpent, the owl, were the emblems 
of watchfulness ; the soaring bird signified the upward flight of 
the soul. 

Each country had its favourite animals, according to the 
symbolism attaching to them, or to the uses they could be put 
to. The Hindus, who had come to live with the elephant on 
terms of familiarity, were fond of representing it in their archi- 
tecture, carrying the architrave of their temples, and typifying 
the power of inert and massive resistance. The Assyrians 

R 
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studied the lion, which they had every (Kriejidii in nl.scrvi' in 
the royal mcnaffcrics. 

On the friezes of their t(‘m[iles the li-^yi'liiins rn|irr-.r;i[f,l 
all kinds of animals: the eal, the monkey, the vidlure. cu. 
When they made isolated fitftires of aiiimals, ihe\ i Iimm' in 
preference the lion, the Inill, and the nun, l/iil in the ire,nnie,;i 
of these subjects they did not strictly iulhere to the cion .,1 
natural forms. Ins()ired by their priests, t\h.i di'linliteil lu 
surround the hiirhest truths with mystery, and whose Liiep’.i'p’ 
was always fieiinitive, this peojile’s miml conceivid mniisiroi;, 
beings, odd medleys of forms, strangers one to the other, hut 
fraught with an obscure and drciidful meaning. .Specie., ,.f the 

utmost difference were asstjciated in these chimeric.tl • 

the ram assumed the cliiws and the itiil of the lion ; the Lmer. 
in turn, assumed the head of a man or ;i woman, .iifl hec;mi,. 
that figure which was to stand later :is the emhleiu ol evert 
enigma — the Sphinx. In ltg)r|)ti!in .sculpttire, tmim.ds heiui; 
only symbols, one must not lx: tusioiiLshed ihtil the imitation 
of nature, by the Egyptians, shotild htive been limited i,> 
its bearing upon the ideti, and have been siten from the 
larger point of view, that is to stiy, by insisting onh .mi ih- 
characteristic points, on the more c.Kpressive .and decid-d 
features. 

When the sculptor is inakiiij^ oi those ct>lossrs, lion, 
bull, or elephant, as a ])art of some monunuintal srhoint*, his 
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aim is not to perpetrate the exact portrait of any one individual 
of the species, but to present to the eye from afar a strong and 
line idea ; it is thus that the Egyptians understood it, and after 
them the Greeks of the first period. 

It is necessary to distinguish between wild animals, 
whose forms are less familiar to us and those animals, the 
ordinary companions of man, such cis the horse and the dog, 
which, better known to u.s, claim to be represented in such a 
way that it shall be possible to name even the jjarticular 
variety to which they belong. The more the animal is mi.xed 
up with the everyday life of man, the more carefully must the 
.sculptor present those features of its life which we are 
accustomed to notice, but such features can only be found in 
nature, .so that an intimate study of their details becomes a 
necessity. 

Without being an authority on the matter or a profound 
connoisseur of horsemanship, it is easy to understand that 
Grecian art, in the time of Pericles, had attained to the highest 
perfection in the sculptural representation of horses. To 
endow the ideal with life, to give to sublime beauty a simple 
and natural appearance, such was the problem, which the school 
of Phidias successfully dealt with. One comes across certain 
observations which appear tilmost trivial, but which are there tO' 
tone down the sublime, to prevent that It should be too tense 
imd superhuman. Thus in the midst of the marvellous cavalry 
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of the frieze of the Parthenon we find a horse lowering' and 
stretching' its neck to drive away a fly that is irritating' it. Hen- 
we have one of those ingenious details which are meant to 
perplex us and to n'lake us believe that Grecian art is nothing- 
more than nature in all its simplicity, while in reality it is the 
very essence of nature. 



CHAPTER II 


THE HORSE 

Belonging to the genus mammalia, the horse is the type of 
the solidungulate ^ family, and is distinguished essentially by 
the existence of a single digit encased in a single undivided 
hoof for each foot. The metacarpal or metatarsal bone of this 
digit is very long and forms what is known as the “cannon- 
bone,” and is accompanied on the sides by two smaller bones 
known as the "splint-bones," which represent the rudiments of 
the second and fourth metacarpals or metatarsals. Each jaw 
has six incisors, which in young horses have a pit in the apex. 
There are on either side, in the upper and lower jaws, six 
molars, the square heads of which are well marked, this 
characteristic pattern being produced by the curved folded 
plate of the enamel of the teeth. The males have, moreover, 
two .small canines in the upper jaw and sometimes in the lower, 
but these are mostly absent in the females. Between these 
canines and the first molars is an empty space, in which is 

' Solidungulate— a quadruped, with a single hoof striking Hal on the ground, 
which has no collar-bones. 
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placed the bit, by which man curbs the animal in his will aial 
guides it 

In horses the organs of sense arc; geiUTally highly 
Their eyes are large and near the surface of the head. Their 
sense of hearing is very clolicate, the concha of ihe e.ir lining 
especially mobile: at the least unaccustomed .sound, or wlimi 
some unfamiliar object apiiears thc;y stop, prick up their oars, 
and listen with the greatest attention. 'I'heir sense of smell is 
also very acute and they make fre()uent use of it, espeei.illy 
when they seek to recognise some olijeci which e.scitei, their 
suspicion. Their nostrils, like their (sirs, tire also \ er_\ mohilc. 
Their tongue is soft and their upper lip ftiirly llesihle ; they 
appear to use the latter at timas to feel foreign bodies, and use 
it to pick up their food The entire surface of their skin 
is extremely .sensitive and it (juivers :it the least touch. Their 
coals arc composed of .sijftand Ilexihle Imirs and the crest .-ind 
tails furnished with long hard hairs. Their eyes have se\er,tl 
lashes and on their lips are rough hairs, hut not disposed in ,'in\ 
regular form. On each of four legs is an ovtil wart. .siiu;ite<l dtt 
the inside, and these are known jis tiie “ chestnuts, ' 

by their forms, their projtortions, ;uid their movements, 
these animals convey the idcti of force; linked with agility. 
Their bodies are thick without hcsiviness; the crou]. is rounded, 
the shoulders set back on n wide chc-st, the thighs are 
muscular, the legs high and slim, the htim-sirings tire stron" 
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and supple, and the head is well supported by the thick 
neck. 

The designation of thoroughbreds given to the higher 
species of the equine races in England means nothing less, 
says Vaulabelle, "than the direct descendance without mixing 
of oriental stallions and mares, brought into that Kingdom." 
However this may be, it is certain that the English race of 
thoroughbreds have Arab blood as the dominant principle of 
their constitution. 

The half-bred horse is the product of a thoroughbred 
horse or mare, crossed with a stallion or mare of a common 
species. The quarter-bred horse is a foal issued from a stallion 
or marc of a common species, crossed with a half-bred horse or 
mare. 

In England thoroughbreds are only used for racing or for 
reproduction. Hunters are generally half-bred. 

The equine races are generally divided into three categories: 
saddle horses, light draught horses, and heavy draught horses. 
Horses are again divided according to their places of 
origin, rather than to any particular characteristics which they 
possess. 

The following is a short enumeration of principal breeds 
arranged topographically : 

The English breeds: The thoroughbred, the hunter, the 
hackney, the dray-horse (shire and Clydesdale), the Suffolk, the 
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coach-horse (Yorkshire), the naij. the polo poiiy, ami lii-’ W i l ,!i. 
Scotch, and Shetland ponies. 

7/if French breeds: I'he “ Hoiilonnaiso, tlu' “ l!r' i"Mii'', 
the “ Perchcron," the “Normaiid," the “ I.iinini;>iiii-. liii- 
“ Landaise," and the Corsican. 

Other breeds arc the .Arab, the Persian, the liirl.i.Ii, tae 
Tartar, the Circassian, the lliiiv^arian. idl oi whiih have ■.|•u■ntal 
blood. The Alj^erian breeds, the Xinniditin ainl the Kalnl ; the 
Spanish or Andalasian breeds, and the bret'ds |iartinilai' t" the 
northern countries Mccklenburj;, Hanover, Deninarl.. 1I>>1 
land, Belgium (Flanders). 

The bit and the spur are the two means whieh have hl•l•^l 
devised to oblige the horse to obey our will; the bit tn l•naae 
precision, the spur, promptitude in tin: inoveiitenls. 

The mouth did not appe.u’ to have been destiiii'd b\ nature 
to receive any other impre.s.sion than those ()^ta^te aitd appetin- ; 
however, it is of such sensibility in the horse, ih;il it !•. b\ 
the mouth, rather than by the eye or the ear, lluil one Mck-, to 
convey to it the .signs of the will. The le:i.st moveineiii -.r ihi’ 
slightest pressure of the bit .suffices to wtirn iind ipiide the 
animal, and this organ of .senstuion h;us nt) other fault thatt that 
which is found in its verj' perfection ; its excessive seii-,ibiiity 
requires great care, for if it is mi.su.sed, the month of the hui-a- 
becomes spoilt by being rendered insensible, to the inipre.s^ion of 
the bit 
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The senses of sight and hearing would not be subject to 
the same deterioration and could not be blunted in the same 
way; but apparently it has been found inconvenient to use 
these organs in the management of horses, and it is also true that 
signs transmitted through the sense of touch have much more 
effect on animals in general than those transmitted to them 
through the eye or the ear. Again, the situation of the horse 
as regards its rider or driver, renders the eyes almost useless 
in this respect, since it is only by turning its head that it could 
see the signs made to it. Though the ear is an organ of 
sensation by which the horse is often animated and guided, it 
is only appealed to in the case of the rougher horses, since in 
the riding school, where the training of horses attains its 
greatest perfection, the voice is rarely used to horses, and 
where indeed it must even not be made apparent that they are 
guided. And so it should be, for, when well broken-in, the 
least pressure of the thighs of the rider, the slightest movement 
of the bit, suffice to guide them ; even the spur is useless, 
e.xcept when it is sought to urge them to some violent e.x;ertion ; 
and when through ignorance, it happens that the rider uses the 
spur and draws tight the bridle, the horse being urged on by the 
one action and restrained by the other, can only rear, making a 
bound without leaving its place. 

When properly placed, the bridle gives an advantageous 
and dignified bearing to the head of the horse, and the least 
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sim or the slio-htest movement of iht* rider, siiliices in m.'iLe 

O « » 

the horse take its cliffcrcnt paces, 'riu* most natural is tla* tmt, 
but the walk and even the <>'all()|) are more comfortaMe Idr tin* 
rider, and these are thus tlie two pact's to uliich onr la-c'lv. o* 
give the greatest j)erfcclion. 

AVhen the horse raist's tlui fort'lt*^ in walking, tin* move 
ment must be done with decision and t'ase and the knot' miea 
be flexed enough; the raised l(‘g imisi appear lit'ld for a 
moment, and when it descends the foot must fall linn and l/r.ir 
evenly on the ground without the heatl of tlu* animal n‘t‘oi\ ini) 
any impression from the movement, hor when tin* log 
descends suddenly, and the head is lowt'red at the saim* linif, 
it is generally to relieve the other leg, \\iii(‘h is nof .Mr. •iie. 
enough to support the weight of the body. 'This is a serious 
defect, as is also that of carrying the foot outwards or inwards, 
for it will descend in the same direction. ^ )ne must also nofns- 
that when the hoof bears more on its hind part it is a sign ot 
weakness, and when on the fore-rim it is a fitiguiiig ami hn ed 
position which the animal cannot long sustain. 

The walk, if the slow'^cst of all the pact's, should .still he 
brisk; the stride must be neither too long nor too short, and 
the bearing of the horse must be ejusy. 'Hiis easiness de|u-n«ls 
a good deal on the freedom of the .shoulders, and is recognised 
by the way in which the animal carries its head ; if it holds its 
head firm and high, it is ordinarily strong and light; hut if 
the movement of the shoulders has not the. recjiiirctd freechan, 
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the leg will not be raised enough and the animal is apt to 
stumble or to give with the foot against the inequalities of the 
ground. When the shoulders are still further drawn together 
and the movement of the legs appears as though it were 
independent of the shoulders, the horse is easily tired, falls, and 
is incapable of any good service. 

The horse should bear on its haunches ; that is, raise the 
shoulders and lower the haunches in walking. It must tilso 
hold up Its leg and raise it high enough ; but if it is held 
up too long and descends too slowly, the movement loses all 
the advantage of eiise and becomes hard. 

It is not enough that the movements of the horse should 
be easy ; it is also necessary that they should be equal and 
uniform in the fore and hind parts; for if the crup balances 
while the shoulders are held u]), the movement is transmitted 
to the rider by jerks and becomes uneasy for him. The same 
thing happens when the horse carries the hind leg too far 
forward and places the foot beyond the point just left by the 
fore-fooL It is those horses whose bodies are short which are 
tlie more subject to these defects ; those whose legs cross or 
reach each other are not surefooted and generally speaking those 
with long bodies are the more easy mounts, because on these the 
rider is placed at an equal distance from the two centres of 
movement, the shoulders and the haunches, and thus feels less 
the impressions and jerks. 

Quadrupeds generally walk by carrying forward one fore- 
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kg ;incl one liiivl-Icuj :it :i liiiit': wIkmi llir i'IljIiI li'ii'Ir'; ^l nt-;, 
the left hind-leg follows suit, the innu'ineiil heiii;.; ; 

this step tiiken the left fore leg starts eoitjuiiul} with right iiiad- 
kg, and so on. As the hody hears on lour iMiintt loinini ' .1 
quadrilateral, the easiest method ol moveineiit i> to 1 h niv,'' at 
die same time two of these points plaei-d diagoiiall\. ■o lii.u tin* 
centres of gravity ol the tinimtds hod) should lie onl\ l;:.;hi!\ 
.shifted and remain always eer\ netirh in the direiiioii ol the 
two bctiring jtoints. 

In the three natural paces of the horse, tin- walk, tin' tioi, 
and the gallop, this rule of motion is oh.served, hut witii sh'dit 
variations. 

In the walk there are four .steps in the movi-nirnt : if tlv 
right fore-leg starts first the left hind-leg follows :i nioiiiont lat<T, 
the left fore-leg next .sttirLs, to he followed ;i moment Latir h\ ilie 
right hind-leg. In this way the right fore-foot i.s the first to he 
placed on the ground, the left hind- foot the second, the lefi fi.rc' 
foot the third, and the right hind-foot the last. 'I'lie mo\einent 
is thas in four stejts. 

In trotting there are only two steps in the movenieiit : if 
the right fore-leg starts, the left hind-h-g starts at the .s,une time 
without there being any interviil bt'lwt'cn the. movement of one 
and that of the other; next the left fore-leg iuul tlie riejit 
hind-leg move together. .So that in the trot there .are hut 
two steps: the right fore-foot and the left hind foot an: 
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placed on the ground together, and next the left fore-foot and 
the right hind-foot are also placed on the ground at the 
same time. 

In the gallop there are ordinarily three steps ; but as in 
this form of motion, which is a kind of jump, the fore parts of 
the horse do not move right away of themselves, but are 
propelled by the force of the haunches and hind parts, if of 
the two fore-legs the right one must advance more than the 
left, it is necessary beforehand that the left hind-foot be placed 
on the ground to serve as a bearing point in this springing 
movement. Thus it is the left hind-foot which makes the first 
step of the movement, and which is first placed on the ground ; 
next the right hind-foot rises conjointly with the left fore-foot 
and they fall to the ground at the same time ; then, finally, the 
right fore-foot, which has risen immediately after the left fore- 
foot and right hind-one, is placed on the ground the last, which 
makes the third step. Thus in the gallop there arc three steps 
and two intervals, and in the first of these intervals when the 
movement is rapid, there is a moment when the four legs are 
all raised from the ground and when you see the four shoes of 
the horse at once. 

In the walk the legs of the animal are only slightly raised, 
and the feet glide along the surface of the ground ; in the trot 
the legs are raised higher and the feet well detached from the 
ground ; in the gallop, the legs are raised still higher and the 
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feet appear to sprini;' from olf llm t-. l.f. 

perfect, must be brisk, cas}, Min*. 1 ta’ ii’ni 
be firm, brisk, aiul <'(|ually sustaiiu'd : thr lii' ■! <j : iri* r u.:. i 
well propel the fore-parts. In tiiis jkuv ih'- li.ir,r 
carry its head hij»‘h, and tin* hmis shniili! hr .tr,ii‘;ri . N-r it 
the haunches rise aiul fall allrriMlJ-K .it iMili ar*. ..i I’n. 
trot, if the croup balances, and if tin* okL.. \\ v.t.c, 

and trots badly; if it throws its fnri'lr;>. miiw.i, ‘ n;;, i, 
also a fault; the fore-le«^‘s should l»* in ilif '..iim hpr ^ \\\, 

hind ones. 

The sprinj^f of the hainstnni».s pla)s as imieli p.-n in dir 
movements of the j^alloj) as that of iho ioiiiw; fnr uiiilr dir 
effort of the loins elevates and pushes for\\ards da* nsv imh .. 
the bend of the hamstring's ads as a spriti*;, \\hii-h dr.idra-, 
the shock and softens the shakin;^'. 'I he mon- l,in.!iii.« .md 
supple the hamstrino's, the easier is du* iMlIop; ii i. di«- 
more brisk and rapid that tin* hamstrinns aiv iho -amii-MT 
and the more sustained, that th(‘ horse bear; ihr nun. on h . 
haunches, and that the shoukktrs are tin* nu»rt: Mijiporifd b\ 
the strentjth of the loins. Ilimvver, hnrs(‘s that in tho -mIIoi) 
raise their fore-legs the highest are not tho;,r tlmi .m* du 
best; they do not go as swiltly as the nth(a*.s, .ind an* inon* 
easily fatigued, and the cause of this is gtnuTallv to Im- jouiul 
in that the shoulders arc not free enoiudi. 

The walk, the trot, and the irallop arc the murf itriliiiai'\ 
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of the natural paces; but there are certain horses which 
have another pace, which is called the amble, and which 
is different from the three we have considered. In the amble 
the body of the animal is constantly carried on the two legs 
of the same side. Thus, while the two feet of the left side 
are on the ground, the two feet of the right side are elevated, 
and the instant these touch the ground is the instant at which 
the others are raised. 

The amble is an exceptional pace. The giraffe, the bear, 
and the camel are perhaps the only species to which the 
amble is natural. One can train horses to the amble in sub- 
mitting them, when young, to a prolonged system of fetters, 
n the amble, the body being supported in turn on either 
side, the centre of gravity must, at each step, bear successively 
on the line which joins the two feet of either side. The 
necessary effort to keep the centre of gravity inside this line 
makes the amble fatiguing to the shoulders of the horse; but 
this pace is ea.sy and agreeable to ladies. 



('IIAITKK 111 


Tllli RRST STAliKS IN TIIK IMKINC nl \ -'.jAI. 

MOKEI. (IK A Il'iKsK 

Ik it is proposed to m:ikc :i li;^iirc nf :i Imrsc litr ,i.v nr 
larger, it is necessiiry first of all to make a iniulcl, .ii lc,c>i ni 
a quarter the size of the propised figure, the iiKoeiiieui ,ni.l 
proportions of which shall he ahsoliilely e\.ui. li i; unK 
on this condition that the enlargement can In- in.nle wiiliuut 
difficulty by the system of pointing, of which I ,h,ill •.peal, 
further. The .sketch being alwohitelv correci and eiilar"i'«l b\ 
pointing, one will avoid any changes in the aiiiinde. poi 
portions, etc., which would Ik- almost impossible in a ttui'l, 
on a large scale, where the armature must be v.‘r\ sim-iH. 
and consequently cannot be pliabh' as in a (piarter lite si/e 
model. 

It is thus necessary that all the details of ihi-i '.kehli 
should be carried out ;ls thoroughly as possible so ihai there 
.should be no necessity for any big inodifie.itiou in ilit- 
execution of the larger figure. 
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Armature : 

For the sketch of a horse an armature measuring 171- 
inches from the ground to the summit of the hetid may be 
made in the following way. 

Take a piece of iron of the shape indicated in Figure i. 

^ , Figure 2 shows the disposition 

< ' ~tl branches which form a base 

' ill ^ ^ 

, to this piece of iron. 

' Holes are made in these 
I branches for the screws by which 
I they are fixed to 

a board i foot 9 0 

inches in length, | p o l~o~~o1 

I 8 inches wide, 

' . ° 1 

I and I inch thick. ^ ■* 

57 I . Fig. 2. 

Ks — s-a I Underneath this 

board are fixed two transverse pieces 

’■ of wood, I inch thick and 4 inches 

wide, to prevent warping from the damp (Fig. 3). 


t 9' - 
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Figure 4 shows lh(‘ iron lixi-d lo thi* I»».inl. 



When the iron is llxcd, ;i sciiuirf piirc .,t ..r the 

ScLtne width us the iron und id ini'lics Idiii* is nji tlji- 

upper surface of the horiamtii! purt (if tlv in.ii. Ii\ m.Mn., ,,| 
copper wire, bound ti<;htly and proj.s-tinii' an .-iiiial disi,;,)..' 
beyond the iron at either extremity. (Imo', |.) 

Next fix on either .side of this piece n{ w..,m 1 annih..,- 
loi inches long. 2 inchas wide, and ^ inch tliiek. 'Hi- three 
pieces must be miilcd togetlier so its to furm a vdid Ii<,d\ ; 
for this constitutes the prineijed 

support of the remainder of the | Jl ii '>" t' '{"s ! . ]' 

armature (Fig. 5). *■;> 

It is also on these that the i.-,, . 
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iirmature of the legs, of the neck and head, and of the tail 
will be fixed. For these take lead piping a of an inch 
in diameter, and fix them as indicated in Fie. 6. 

The piping of the legs is suspended from fixed points 
near the extremities of the pieces of wood; those of the 
head and neck and of the tail should be 
strongly nailed. 

This armature for a small modcil is very 
similar to that which I shall describe for the 
enlargement. 

The armature finished, it must be given 
the desired attitude. As in the human fitmre, 
movement in the horse is Jilways more ac- 
centuated in the cervical vertebra; than in the 
others; in the dorsal vertebne there Ls, so to 
speak, no movement; in the lumbar, very 
little. To give to the tirmature its attitude 
one must first of all observe the line of the 
spinal column and turn the piping of the 
neck according to the direction to be given 
to the head ; and in so doing it is nece.ssary Fig. 7. 
to view this line from above. (Fig. 7.) 

Next, looking at the model from the side, put the piping 
of the legs in place, taking care from the beginning so to 
put each that it occupies the stronger, or fore part, of 

0 2 




20 Motk'lling 

the leg'. I'ig. 6 gives the completi^ .mnaliin' iind lln‘ L;<‘nnMl 
movement. 

This clone, as in the case <»f tin* hum, in ligurf, iln* 
armature should he covered with a slight layi'r (;!' which 
should not be too thick, for if this point is not observed it 
will he necessary to remove soini; of the da\ afterwards lo 
obtain the natural bulk, whih*. on the contrar}. this result 
should be obtained by progressively adding U). Heaviness 
at the start blurs the movement, ami it can be follow eil It'ss 
easily than if the bulk is kept well under to begin with. 

'Fhe armature being surrounded with clay i1h‘ line of the 
spine is drawn on the clay by a deei) furrow' which bec(un(‘s 
the guide for the symmetrical construction of tin* l)od\ ae.ai 



from above. Ihen a side view is taken ol the. great lim* 
starting from the nape of the neck (lirst cc*rvieal verte.bra) 
and going to the root of the tail ; it is the line given hy 
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the vertebral column in its entirety. At the same time one 
will indicate the lower line of the body, which is formed 
by the anterior line of the neck, and of the pectoral and 
abdominal muscles. (Fig. 8.) 

These lines fairly fixed on both sides, the next step is to 
establish from above, .symmetrically on either side of the 



Fig. 9. 


vertebral column, the anterior crest of the ilium, the line 
of the thorax, and the shoulder blade. (Fig. 9.) 

These prominences indicated, the work must be begun 
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from the back to lie ninlimn-d In' the miisi ubr aii.ii lmicnti 
of the legs. (I‘'ig. lo.) 

The front a-specl will next claim allcntinii. Tlir' 
line verified will allow of the cstablishin;.' .>f llio „f 

the neck and of the sj-mmetry of ihc .sIioiiIiIit:, .md likcuiic 
of the head ( 1 ‘ig. 1 1). 



ISext, from either .side, the head, li;gs, and tail will !«■ 
indicated. Then all these indications must lx; lioimd tn'o-ther 
by large and very firm Ihit siirfaee.s, observing .'illenliwly 
the contrasts and general movements of thes<- plan.-:: ih.- 
execution to be as simple as |)os.sil)l(:. (I.igs. i.t ;md 

The movement of these large planes having been indi- 
cated, the measurements for the constructions ami for the 
proportions must be taken ;is they iin; indbitod by I'ig. i;„ 

and fixed by means of little pieces of wood stuck in the clay, 
as is done for the human fijjun*. 
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Fig. 13.— Measurements of Construction. 


1. Plinth to summit of withers. ii. External iliac to patella. 

2. Point of arm to point of buttock. 12. Patella to calcaneum. 

3. Plinth to external iliac. 13. Calcaneum to plinth. 

4. External iliac to point of buttock. 14. Point of arm to elbow. 

5. Between points of buttocks. 15. Elbow to pisiform. 

6. Point of buttock to external iliac. 16. Pisiform to plinth. 

7. Between external iliacs. 17. Point of withers to nape. 

S. Point of buttock to point of withers, 18. Thickness of neck. 

9. Point of withers to point of arm. 19. Length of head, 

10. Between points of arms. 


CO 



('IIAITKR IV 


('oMPAkATIVK MKAslKIMIXb 

For the comiKinilive inc;isiircnu‘ius I ilo mu think ilim [ 
can do better than quote those j;iv(‘n Ii\ ('olond lliihonssci 
which arc mentioned in “The Artistic Anatomy of Animals." 
by li. Guyer. This excellent book has been translated into 
Fn^lish by Mr. (i. Ileywood, iaietiirer on Anatomy at the 
Foyal College of Art, London. (Publishers: Ihiillii're. Timlall 
and Co.x.) I lavin'^ had the advantaov o( beino aeiniainted with 
Colonel Duhoiisset, and beiiitf jiwtire that for years lie '.;ave 
particular attention to the .study of the horse, and that Im had :i 
profound knowled'fc ol the subject, moreover, knowino of no 
other authority more competent in the matter. I endorM: without 
hesitation the comparative mea.siirenienis which he oi\es, 
convinced, from exix;rience, that they tire the most trustworthy 
and that they jrive in all aises e-xcelltmt results. 

It will be seen that the basis of comptirison in these measure- 
ments is the head. 

Two heads and a half <five.s the followiiitf iiKscsurcinents. 
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The Icnjrtli of the heiul is warlj ei|iial l" llii' Inllnwin.^ 
measurements : — 

1. The depth from the the hack to tlie hi lly. \.( lln- lliiek- 

ness of the hody. 

2. The disbmee from the summit of the wither;, to tin* |)oint 

of the arm, ll.K. 

3. From the superior fold of the slide it) that of the 

ham, J.' J. 

4. From the point of the ham to the oroimd, J. K. 

5. From the dorsiil alible of the seapiila lo the point of the 

haunch, D, D. 

6. From the piLsstioe of the j^irtli to the fetlock, M. I. or 

hijrher in larfre horses and racers ; to the middle of the 
fetlock or lower, for small ones and those of medium sixe. 

7. The width of the haunches, R. R. 

Two-third.s of the lenifth of the head “ives : 

The width of the chest from the tip of one arm to ih.it of the 
other, from outside to outside, S. S. 

Half the len'^th of the head jrives : 

The outline of the neck of the level of the base of the 
head, 0 . L. 

Such are the comparative imstsurements j,n;nerally reco-piised 
as the best; they will prove most useful in the making- of a 
sketch, be it of an equestrian statue or of any other eomiiosiiion 
in which a horse fi<rures. In ke(i[)in}r to them oiui will neviir 
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stray far from the possibilities of nature and one will avoid much 
that is ridiculous. However, if it is intended to make the 
portrait of a particular horse, or simply a study from nature, it 
must not be forgotten that, as in the case of the human figure, 
the proportions proper to the original will alone give its character 
and define its type. 

It is thus important to take very exactly on die living model 
the measurements indicated (Fig. 13) and to fix them in the 
same way as is done in the study of the human figure. As it 
will be necessarj' often to refer to them during the progress of 
the work and to avoid having to retake them each time on 
the living subject, it is as well to write them right away on the 
scale of reduction, which is the same for the horse as for the 
human figure and which is described in the first volume of this 
work. 

On the diagram (Fig. 14) will be seen a pointed line parallel 
with the profile of the head ; the measurement of this line is that 
which the head should have, in a horse measuring two heads 
and a half in length from the head of the humerus to the 
extremity of the croup and in height from the ground to the 
withers. It is the length of this line which has been used to 
establish the comparative measurements of this diagram and it 
is the length recognised as normal. It is the one that is to be 
used for fixing all other proportions in the horse. But it is 
admitted that, from the point of view of artistic effect, a head 
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slightly smaller fjives ,'L b(‘tU‘r m'-i. .i,, y.^ 

and more elegance to the* animal, as wiil !>'■ ’• , 

equestrian statues of the* Reiiaissaiu'**, [» irti< u'.'i 
Coleoni, by Verocehio, which is «»nr nl ili* m.. i.-:;/ i. ,.i i 
kind, where the head I)(‘ing rel.itiu-lv Mu.di'T. all ia-* ..i-i , ;,,.f . 
of the horseappear more poui-rful, uitlinm \ . r I r ’m - . . 
When the head is in the prop. )ri inn and wlih ,.,.d 

height of the horse, the app(‘ar.mei* ni lin- animal « i. 

more knit together, and, notwillistandiii'Miii- . tin- i.-n,!. 
impression of being diminished in vnliiiim. I ila-rr}’'." i a::’, ii 
preferable, the pro]K)rtions once (‘stablisiu'd n;j ihi- da ■ m 1 jii,. 
normal size of the head, to redma* them .ilirruapl-., j- f-n- 
horses length and height be rj Iieads. 

I have found, frcmi p(M*snnal lAjji-rioner, liio. r\ tie i.t nt 
a statue that is to be plae(‘d in itn* c«j»en air, fspi-i ia!l\ it :• i , j.> 
form a silhouette against the sky, it i:. al» a” dial 

the thin parts of the*, hopa*, ilie Inm* h*','., bniiM itc ir-a.-'d 
built u[), that is to say that tliev shoulil be hi*; 'ei iijau liif 
in nature, for the strong light devour,, -.n j.. .[mm;;, ih, 
and diminishes the volume of ihr linib>. b.,r a:- rqn. ar-aii 
statue [)laced in these conditions, and a (piarifr iai '»i’ tliaii 
nature, I have made the htg, at the part vvlmm th- . mamn 
bone is, inches larger in ciiTiimltM'em*.* in [a'up. to 
what It is ill nature, and the statue omv in plaeo, [ h.,\f* rmij 
regretted not having made it anotlier half inch liijj-or. 
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It is so in sculpture for all works destined to stand out 
against the sky; all the parts which are detached from the 
principal mass, such as an arm, a leg, etc., must be strengthened 
in their volume, under penalty of appearing meagre when the 
work is once in place, and especially so if it is to be cast in 
bronze, for the sombre hue of the metal reduces still more the 
volume of the forms. 

Indeed, the Coleoni statue is the most striking example of 
this principle, for if one has occasion to examine closely a 
reproduction, one is surprised at the heaviness of the legs and 
tempted to see in them a gross exaggeration, but if afterwards 
one chances to see this masterpiece in Venice, placed on its 
high pedestal and completely standing out against the sky, the 
proportions become admirable in their strength and their 
elegance-in thickening the legs the sculptor has avoided the 
appearance of thinness. 



CIIAITKR V 


KURTIIER STACKh nl. TIIK Wi'KR 

This done, work should hi; siartcd hy sirkiii;; ili'- ninvr 
ment of the planes given by the dircoiioii of ilu- ;;n',u iiniM'ul.tr 
masses and in defining their character. This imM imt Iteilmie 
by only looking at the work as one stands in fnmt nl it, bin ii 
must be viewal from all sides, fiom underneath .ind tnmi alnive. 
so as to consider its various .sections. If one negleets in \\,.rk 
thus, the result will only be .something llat, without luovrnn'ui 
and without supplenes.s. 

Place carefully the heads of the bone.s. and >iri\e to tiud 
the axial-curve of the larger oik‘.s. for this will give -.tivugih lu 
the whole, since it is the bony frame which carries the uiuM ul.ir 
parts, and it is even advisable to e.vaggerate this |iriuiiple to 
begin with. 

The larger movements of tlte planes sufriciently esi.d.lislii'd, 
it is well to indicate each nutscle without however m.ikiug .1 
purely anatomical study (Fig. j 5). But this rt^searcli oblige . us to 
analyse the reason of each prominemie :ind of (,‘acli deprewa.m ; 
thus we learn our lesson, and, when we know it. ,.ur work can 
only gain in straightforwardness, in strength, and in .■.sprev.iou. 
Nothing is more disheartening thtin the suite of d„uht in which 
we find ourselves, when we do not under.st;ind the meaning of 
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what we have before our eyes. If we do not understand this, 
our work is uncertain, arduous and tedious, and however clever 
its execution may be it can never have the expression and 
strength necessary to a sculptural work. The study of anatomy 
in the case of the horse, is, perhaps, more necessary than in 
that of the human figure, for we know in our body what move- 
ments are possible, while if we have not made a study of animals, 
we may easily fall into grave errors; with a knowledge of 
anatomy we shall certainly avoid impossibilities, at all events, 
those appertaining to construction. 

When our work has reached this stage, that is, that the 
movement is given, the proportions correct, that the indication 
of the large planes of the big muscular masses are true in bulk 
and in drawing, that we have thoroughly understood and 
indicated the heads of the bones, their curve, and that each 
muscle has been applied on the lat^e planes, in a word, that 
at this point we have made an analysis of each of the parts 
which compose the horse, I will only repeat what I have said 
for the human figure : it is necessary to simplify, to enfold, to 
unite together all these anatomical details into large planes, 
remembering the value of the muscles that are brought into 
action, and in which there must be a state of contraction con- 
trasting them with those that are in repose. In enfolding, so 
to speak, the preceding work in the skin, all the anatomical 
indications will be united in large masses, care being taken 
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to give to each of them, by the dniwing, their ('harai len‘,tic 
forms. These large massc.s may he tliii.s (liviile<l ; that ni 
the shoulder, of the croup, of the hotly, of the neck, nl the 
legs, etc. 

The skin of the hor.se i.s particularly .se.iwitive, e.speeialK 
over the neck and hind-([uarter.s, and nature .i.;i\es us these 




details precisely, which are, in ;i thonmghhred, ailmiralde lor 
their distinction and elcgtincc. Whik; they give life to tlie 
execution, they also give ;i j)ictur(;.s(iu(; nolt; which hre.iks the 
monotony of the work. The coat tilso hits sweeping tnovenieiiis 
of the hairs which add a great charm to the surface : these hairs 
meet at certain places forming wh<it is known !is "feather.s." 
for instance, at the posterior part of the litter, il .side.s of the l.od\ 
(Fig. i6), near the stifle-joints and iigain in front over the 
pectoral muscles (Fig, 17), 



CHAPTER VI 


SOME SPECIAL POINTS 

There are certain points to which I desire to draw atten- 
tion, having seen them so often treated with neglect and 
without taste. For example, the elegant composition of the 
lines in the arrangement of the fetlock, the pastern and the 
hoof. This part is often treated as a square heavy block, 



Fig. t8. Fig. 19. 


(Fig. 18), while in nature, especially in a thoroughbred, it 
is exceedingly elegant (Fig. 19). 

It is the same with the root of the tail, which often gives 
the idea of a broomstick fixed into the croup of the animal, 
and from which the hairs hang down anyhow (Fig. 20). 
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It will be seen by I'ijfures 21, 22 ami 2;, hmv (tm- should 
proceed to avoid such an effect, h'irsi, ihi- |ierliriioii of the 
lines of the tail at its [loint ol atUichineiit, sivind, how the 

ho. 


Fig. 30 . Fii'.. 31. l ie. 

hairs are divided on the u|)|ier .surface, third the .section 
through the tail at its root. 

Fig. 24 .shows an advanced .stage of the stmh. 

1 think it useful to give here llie usual names of die 
diffca'cnt parts of the horse (iMg. 25). 

I .subjoin to this work ii .series of anatomical plates of the 
horse osteology and myology, which will !«■ fouml suffiiiein 
as an introduction to the study of the. subject. .\s we all 
know that when looking uj) some anatomical d;ita in a luok. 
the plate, nine times out of ten, represetits the opposite side 
to that of which we are in need, 1 liave. to remedy this 
annoyance, reversed each part and I feel sure that will avoid 
much loss of time. 
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I. Muxzk*. 

2 S'llt-ccllar. 
j. Forelock. 

4. Najiu 

5. Crcsl. 

6. Mane. 

7. Withers. 

8. Hark. 

9. Loins. 

10 Croup. 

1 1. Ro<jl of Dock or Crupper. 

12. I’oint of IJulUjck. 

13. Qnarlerb _ 

14. Second thigh or gaskin. 

15. Hock, 
li). Fetlock. 

17, 17a, Hoof. 


£8, iSa. Coronet 

19, 19a I’abtcrn. 

20, 20a. Cannon hone. 

21, 2ia. Cliesnut. 

22, Siille. 

23 Flank. 

24. Hip. 

25. Hack ril^. 

20. (Jirthh. 

27. Point <)f elhow. 

28 Forearm. 

29. Knee. 

30. Hrcasl. 

31. Shoulder. 

32. Point of shoulder (point of arm). 

33. Neck. 

34. Jaw, lower. 


D 2 
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■T-,eft Lateral ^'Vspect. Osteolo^^y. 



Fio. 28 a. — Rifiirr T^axrkaj. . < )st »■*»!« »iiy 
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Fig. 29.-— Trunk. Superior Aspect. Myology. 
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Fig. 30.— Trunk. Superior Aspect. Osteology, 


44 


Modelling 



Fig. 31.— Trunk. Inferior Aspect. Myology. 
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AnACBMISOrMSOES. |Fie.ji.) 

Sterxo-iiastoid (origin) anterior extremity oi stemiiin ; (insertion) angle of lower jaw, 
and niastoii process. llASTOlDO-ltPMERALlS (o.) posterior surface of skull and upper part of 
neck : (r. ) anterior border of humerus, and anterior extremity uf stemuE ItoORALts MAJOR 
(sterno-humerali (o.) sternum ; (i.) anterior mai^n of humerus. PectoR-VUS MAJOR (sterno- 
apuneunitic) (n ) sternum: (i.) aponeurosis of stcmo-humeral portion and that of internal 
surface of leg. Serratos magxos (o.) by cEgitations from the first eight ribs : (L ) .subscapular 
fossa. Pector.ai.is mixor (sterao-trochinian) (o.) abdominal aponeurosis, and postenor part of 
sternum: (i.) lesser tulrerosity of humerus. E-XTERSAL oblique (o.) ribs: (i.) alxlominal 
aponeurosis. Rectus .abdominis (o.) thorax: (i) pubis. Inter,nai- oblique 'o.) external 
iliac spine : (i.) internal surke of last costal cardies, and abdominal apnneuniais. Rectus 
FEJIORIS ( triceps cruris) (o.) ilium: (L)patella. Ya.stus isternus (taps cruris) (o.) femur: 
(i.) patella. Sartorius (o.) fascia of pehis: (i) aponeurosis blends with that of gracilis on 
internal patellar ligament. Gracilis o. ) inferior aspect of pel\is : \l) aponeurosis unites with 
those of sartorius and semkendinosus and is inserted into tibia. Semi-membra.nosus(o.) 
inferior surface and tuberosity of ischium, and aponeurosis of coccygeal muscles: (i.) internal 
condyle of femur. Semi-tendinosus (o.) tuberosity of ischium coccygeal aponeuroas, and 
sacral crest : aponeuroas of internal surfiice of leg and anterior border of tibia. 
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SUPERFICIAL CEPVICO-AURICULAR 
MIDDLE CERVICO-AURIGULAR 
PAROTIDO-AURICULARIS— - 
TEMPORO-AURICULARIS EXTEHNUS"' 
ZYGOMATiCO-AURICULARiS- 
TEMPORAL MUSCLE 
CORRUCATOR SUPERCILII 
ORBICULARIS PALPEBRARUM 
PAROTID GLAND 


STYLO-MAXILLARY 

LACHRYMAL 


LEVATOR LABII SUPERIORS PR0PRIU5 
MASSETER' 

LEVATOR LABII SUPERiORiS ALOEgUE NASL 
EY60MATICUS MAJOR 


BUCCINATOR 
MAXILL0-LA6IALIS 


TRANSVERSUS NASI 
LEVATOR ANGU LI ORIS 


ORBICULARIS ORIS 
PROMINENCE OF CHIN 


RHOMBOID 



INFRAHYOID MUSCLES' 

STERNO-NIASTOID' 
MASTOIDO-HUMERALIS 

OMO-TRACHELIAN ' 
JUGULAR VEIN ^ 


Fig. 32.— Head. Left Later^vl Aspect. Myology. 


ATTACIDIKXTS OF MUSCLES. 

Superficial cervico-auricular (Cenico-auricularii>-superiori.sJ (originj—superior 
cervical ligament: (insertion)— posterior surface of concha of ear. Middle cervico- 
AURICULAK (Cer\*ico-auricularis medius) (0.) .supeiior ccrMcal ligament : (i.) external part of 
kse of concha Parotido-auricu laris (o.) external surface of paiotkl gland : (i.) base of 
concha. Tlmporo-auricularis externus (0.) parietal crest: (1) internal border of 
scutiform cartilage and inner .side of concha. Zygomatico-auricularis (0.) internal surface 
of great zvgomatic: (i.) antitragii.s prominence at base of pinna. Temporal muscle (0.) 
temporal fossa: (i.) coronoid process of inferior maxilla. CoRRUr.vroR sUPERClLil (fronto- 
palpebral) (o.) frontal bone: (1.) blends witli orbiculaiLs palpebrarum. ORBICULARIS 
PALPEBRARUM (o.) by Small tendon from a tubercle in external surfocc of laclirymal bone: 
(i.) surrounds palpebral orifice. Sttlo-maxilury (a fasciculus of the Digastric) ; (0.) 
styloid process of occipital bone: (i.) inferior ma.xillary. Lachrymal (o.) malar hone 
below orbit: (i.) fibro-adipose layer which supports the moustache. Lkva'I'OR labii 
SUPERIORIS PROPRius (proper or deep elevator of upper lip and ala of nose) (0.) below 
orbital cavity: (i.) after a tendinous expansion between the nasal fossa it divides into 
fasciculi and ends in thickness of upper lip. Ma.sseter (0.) zygomatic arch and maxillary 
spine : (i.) exteinal suiface of the ramus of mandible and into iis angle. IjEVATOR labii 
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SUP£RFIC!ALCERVlC0-AURICULA!3tS 

MIDDLE CERVICO-AURICULARIS 

PAROTIDO-AURICULARIS 

TEMPORO-AURICULARiS EXTERNUS 

ZYGOMATICO-AURICOLARIS 

TEMPORAL MUSCLE 

CORRUGATOR SUPERCILII 

ORBICULARIS'PALPEBRARUM 

PAROTID GLAND 


STYLO-MAXILLARY 

LACHRYMAL 

-LEVATOR LABII SUPERIORIS PROPRIUS 

MASSETER 

LEVATOR LABII SUPERIORIS ALOEQUENASI 
-ZYGOMATICUS MAJOR 

BUCCINATOR 

— MAXILLO-LABIALIS 

-TRANSVERSU5 NASI 
LEVATOR AN6ULI ORIS 


-ORBICULARIS ORIS 
PROMINENCE OF CHIN 

Fig. 32 A.— Head, Right Lateil^ Aspect. IMyology. 

SUPERIORIS AT..-E( 2 UE XASi (mtcinal or sjupwficial elevator of upper lip and ala of nose) (0.) 
fronlal and nasal bones; (1.} diviilet into two fasciculi, one passes oyer caniniLs and is 
inserled into upper lip, the other passes under caninus* and is inserted into wing of nose. 
Zygomaticus major (zvgomaLico-labial) (o.) on surface »^f masseter muscle close 10 
maxillary spine: (i.) in d’eep surface of skin of labial commissure. Buccinator (alveolo- 
labial) (.superficial portion) (o.) alveolar bonier of superior maxillar}*: (i.| corresponding 
border of inferior maxillary. Maxillo-lauialis (depiessor of lower lip) fo ) deep layer of 
buccinator, and ramus of lower jaw : (i.) thickness of lower lip. TraxsVERsus nasi situated 
on dorsum of nose and inserted into cartilaginous skeleton of nostrils. Levatop axguli 
ORIS or CANTNUS (o.) external .surface of maxilla in front of maxillary spine: (i.) expands 
and terminaies in skin of nostril ORnicuLARis ORis is arranged as a ring round buccal 
orifice, in thickness of lips, and blends with surrounding muscles. Prominence of cuin 
is a fibro-inuscular pad which blends with the orbicularis oris. Muscles of neck. Rhomboid 
arises from cervical ligament and spinous processes of foremost cervical veitebrse. Splentus is 
attached to mastoid crest and transveisc processes of atlas, axis, and three following vertebne. 
Infrahyoid muscles are attached to the hyoid bone and thyroid cartilige. Sterno- 
MASTOID is attached to angle of lower jaw and by an aponeurosis to mastoido-humeral 
muscle and mastoid process. Mastoido-humeralis Is attached to posterior surface of skull 
and transverse process of atlas. Omo-trachelian is attached to transverse processes of first 
four cervical vertebrm. 
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ATLAS AXIS 



Fig. 33.-HEAD. Left Lvter.al Aspect. Osteology. 
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AXIS ATLAS 



£ 
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Myology. 


SCUTO-AURICULARIS EXTERNU5 
PARIETAL CREST 
PAROTIOO'AURiCULARIS 
TEMPORO-AURICULARiS EXTERNU5 
ZYGOMATiCO-AURICaLARIS 
TEMPORAL MUSCLE 
FRONTAL BONE- 
C0RRU6AT0R 

ORBICULARIS PALPEBRARUM 



CORONOID PROCESS OF INFERIOR MAXILLARY 
ATLAS 


LEVATOR LABII SUPERIORISPROPRIUS 
LEVATOR LABII SUPERIORIS ALOEQUE NASI 
ZYGOMATICUS MAJOR 


LEVATOR ANGULI ORIS OR CANINUS 
TRANSVERSUS NASI 
intermaxillary OR INCISOR BONE- 
ORBICULARIS ORIS 

Fig. 34,— Head. Anterior Aspect. 



ATTACHMENTS OF MUSCLES. 

ScUTO-AURicULARis EXTERNUS (origin) scutiform cartilage : (insertion) inner side of 
concha. Parotido-auricuijlris (0.) external surfece of parotid gland : (i.) base of concha. 
Temporo-auricularis EXTERNUS (o.) whole extent of parietal crest (i.) internal border of 
scutiform cartilage and inner side of concha. Temporal Muscle (0.) temporal fossa; (i.) 
coronoid process of inferior maxilla. Corrugator supercilii (fronto-palpebral (0.) frontal 
bone: (i.) blends with orbicularis palpebrarum. Orbicularis palpebrarum (0.) by small 
tendron from a tubercle on exlemal sui^e of lachi}-mal bone ; (i.) surrounds palpebral orifice. 
Lachrymal (0.) malar bone below orbit ; (L) fibro-adipose layer which supports the moustache. 
Levator labii superioris proprius (proper or deep elevator of upper lip and ala of nose) 
(0.) below orbital cavity : fL) after a tendinous expansion between the nasal fossa it divides into 
f^culi and ends in thickness of upper lip. Levator labii superioris al-eque nasi 
( internal or superficiM elevator of uppw lip, and ala of nose) (0.) frontal and nasal bones ; (i.) 
divides into two fesdculi, one passes over caninus and inserted into upper lip, the other passes 
under caninus and inserted into wing of nose. Zygomaticus major (zygomatico-labial) (0.) 
on surfiice of masseter close to maxillary spine : (i.) in deep surface of skin of labial commiitsure. 
Buccinator (alveolo-labial) (superficial portion) (0.) superior maxillary bone: (i.) inferior 
maxillary bone. Levator anguli or caninus (0.) external surface of maxilla in front of 
maxillary spine : (i.) expands and terminates in skin of nostril Transversus NASI situated 
on dorsum of noM and inserted into cartilaginous skeleton of nostrils. Orbicularis orls is 
arranged in a ring round buccal orifice in thickness of lips, and blends with surrounding 
muscles 
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iFyolog}’ 


Osteuli'g}’. 



ATTACHMENTS OF MUSCLES 

Mastoido-HUMERALIS (origin) iTOsterior surface of skull and l^s\'erse proc^ of atlas : 
(insertion) humerus. Sterno-MASTOID (0.) sternum : (i.) by a tendon to angle of ^wer ja\\, 
and by an aponeurosis to inastoido-humeral muscle and mastoid process. iNFRAmo D 
MUSCLES (stemo-thyroid) (0.) sternum : ( 1 ) thW cartil^e: Isl^rno-hyoid) (0.) sternu^ 
hvoid bone : (omo-hyoid) ( 0 .) scapula : (i.) hyoul bone. Parotido-aurilularts (o.) external 
sffce of parotid gland :(i.) base of concha. Masseter (o.) zj’gomatic arch, and majaUaiy 
spine: (i.)^exlemal surface of ramus of mandible and into its angle. 

(wffomiico-labial) (0.) on .surface of iiia.sseter muscle clo.se to maxillary’ spine: (;) 
iSface of skin of labial commissure. Mylo-HYOID (0.) mternaJ 

raphe running between hyoid bone and antenor mrt of mandible. ^ ^^^XILLO LAB r alts 
( draressor of lower lip) (o.) deep layer of buccinator and ramus and lower jaw : (1. ) thickness of 
lou^r lip. Buccinator (alveolo-labiali (superficial portion) (0.) alveolar border of superior 
nmillaiy : (i.) corresponding border of inferior maxillary. Prominence of chin is a filuo- 
muscukr pad which blends with the orbicularis oris. _ Orbicularis oris is arranged as a nng 
round buccal orifice in thickness of lips, and blends with surrounding muscles. 

E 2 






flexor of ohalanees.) Extensor owk RADIALIS (anterior exte^ rf mctocatpis) (o ) 
e™^l torder ihuiierus al)ove its epicondyle : (L) tubercle on anterior surfeoe of ^ 

of principal metacarpus. Extensor communis dicitorom 

(o.) infeimr part of eternal border of humerus, external and supraor tuberait> of W 

tendon divife into two parts, the larger inserted mto antenor surfaces of ptudanges, the 
“tes irith the tendon o^ ext^r mSiimi digitL POSTERIOR l-ocAR (e^r car^i dnaris) 


unites with the tendon of extensor nunimi aigm. rosTiaiua 

(o I eoicondvle : (L) external part of superior extremity of metacarpus and fibrous ba^ at^ed 
ori pi^form.^ EiTixsOK MINIMI Diom (taterai ™' ^ 


on pisiform. EXTENSOR MINIJII Diorn (laierar exieu^i 

supenor extremity of radius : (i.) after receiving fibrous band from car^ and todm “f 
communis digilt^, into anterior surface of sapOTor extremity of first 
EXTENSOR of METACARPUS (o.l shaft of mdius : (l) sn^or e-xtremity of internal 
metacarpal. Flexor digitorum suslimis (superficial flexor of phalanges) (o.) epitrochlea . 
(i.) second phalanx. 
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LEFT right 

SUPPLEMENTAL MUSCLE OFLATISSIMUS OORSI- 

TRICEPS CUBITI (LONGHEAD)- 
TRICEPS CUBITi (EXTERNAL HEAD)- 


PECrORALiS MINOR- 
(STERNO-HUMERAL) 

PECTORALtS MAJOR . 


(STERliOiAPOMEUROTIC) 

— FLEXOR OIGITORUM PROFUNDUS - 
-EXTENSOR COMMUNIS DI6IT0RUM- 
FLEXOR OIGITORUM SUBLIMIS 
POSTERIOR ULNAR 

^(EXTENSOR CARPI ULNARIS) 

^ANTERIOR ULNAR ^ 

nfLEXQ ft CARPI ULNARISr 
FLEXOR CARPI RADIALIS- 


/ 


TENDON OF 

■ FLEXOR OIGITORUM SUBUMIS- 


--SUSPENSOBY U GAM ENT OF FETLOCK- 




.TENDON OFSUPERFIOAL FLEXOR OFPHALANI 
^TENDON OF DEEP FLEXOR 0FPHALAH6ES- 


Fig. 38.--F0RE-LKG. Posterior Aspect. Myology. 

ATTACHMENTS OF MUSCLES. 

muscle of latissimus dorsi (origin) tendon of latissimus dorsi and scapula: 

a®ti-brachial aponeurosis. Triceps cuuiti (long head) 
postenor border of ^pula: ( 1 .) olecranon process. Triceps cubiti (external head) (o ) 

liead of humerus: (i.) olecranon process. 
H ahdomnal aponeurosis and posterior part of sternum: 

K Pbctoraus majok (stemo-aponeuroUc) (a) 

stoum. ( 1 ) aponeurosis jomed to those of stemo-humeral portion and of 1« Flexor 
dioitorom PRORO.VDDS (ulnar porUon) (a) olecranon: ,(i.) Ld phalanx (de^ to o^ 
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CUNEIFORM- 

UNCIFORM- 


PISIFORM 

SCAPHOID 

TRAPEZIUM 

TRAPEZOID 

-INTERNAL METACARPAL 

-EXTERNAL RUDIMWTMY METACARPAL-- 


— CUNEIFORM 
—UNCIFORM 


-PRINCIPAL WETACARRAL OH CANON BONE- 


-FIRST PHALANX OR LARGE PASTERN - 


SECOND PHALANX OR SHAU PASTERN 

NAVICULAR 

PHALANX OR COFFIN BONE 

Fig. 39.— Fore-Leg. Posterior Aspect. Osteolc^’. 

Extensor communis digitoruu (anterior extei^t 01 ) 

ST^;temd border of humerus, exterm .1 and superior tuberosin- 

oteaS: (L) pisiform. FmoR carpi RADIAUS (inte^ to of metacarpus) (a) epi 
trochlea ; (i.) superior extremity of external rudimentary metacarpal. 
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LEFT 



UNE OP STERNUM 


PECTORAUS MAJOR (STERNO>HUMERAL) 


PECTORALIS MAJOR 
(STERNO-APONEUROTIC) 

PECTORALIS MINOR 
(sterno-humeral) 

BRAChlAUS ANTICUS 


EXTENSOR CARPI RADIAUS- 


FLEXOR CARPI RADIALIS 


ANTERIOR ULNAR 
FLEXOR CARPI ULNARIS 


UNOON OF 
-OBUQUE EXTENSOR OF METACARPUS 


TENOON OF 
FLEXOR OIGITDRUM SUBLIMI 


TENDON OF 
DEEP FLEXOR OF PHALANGES 


SUSPENSORY LIGAMENT OF FETLOCK- 
TENOON OF 

EXTENSOR COMMUNIS OIGITORUM 

ENFORCING BAND FROM SUSPENSORY 
UGAMENT OF FETLOCK 
IN OF SUPERnCIAL FLEXOR OF PHALANGES 
TENDON OF DEEP FLEXOR OF PHALANGES- 


Fig. 40.— Fore-Leg. Internal Aspect. Myology. 



ATTACHMENTS OF MUSCLES. 

PECTORALIS MAJOR (stemo-hTiincaal) (ongin) sternum : (insertion) anterior margin of 
humerus. Fectoralis major (stemo-aponeurotic) (0.) sternum: (i.) aponeurosis joined with 
those of stemo-hum^l portion and of 1 ^. Pectoralis minor (sterno-humeral) (o.) 
abdominal aponeurosis and posterior part of sternum: (i.) lesser tuberosity (trochin) of 
humerus. Brachialis anticus (o.)_ musculo spiral groove below head of humerus: (i.) by 
two slipS) one into bicipital tuberosity on internal surfe.ce of radius, the other into ulna. 
Extensor carpi radialis (anterior extensor of metacarpus) (0.) external border of humerus 
above epicondyle : (i. ) tubercle on anterior surface of superior end of principal metacarpal. 
Flexor carpi radialis (internal flexor of metacarpus) (0.) epitrochlea: (i.) superior 



RADIUS 



S K.) cudtotary mete^. 

H fZd uWm ^WNSOR OTMMDNIS DIGITOMM (anterior etrtt^r of (o. 

unites with tendon of extensor minimi digiti. 


58 


RIGHT 



Modelling 


OMO-TRACHELIAN- 


LEFT 


MASrOIOO'KUMERAL- 
TRICEPS CUBITI 


PECTORALIS MAJOR- 
(STERNO- HUMERAL) 


BRACHULISANTICUS- 

PECTORALIS MAJOR 

(STERNO APONEUROTIC) 

EXTENSOR CARPI RAOIALIS- 


FLEXOR CARPI RAOIALIS- 

EXTENSOR COMMUNIS 0I6IT0RUM- 


OBLIQUE EXTENSOR OF METACARPUS- 


nr 


TENOON OF ANTERIOR EXTENSOR- 
OF PHALANGES 


TENOON OF lateral EXTENSOR- 
OF PHALANGES 


REINFORCING BANOS FROM SUSPENSORY- 
LIGAMENTOF FETLOCK 


Fig. 42.--F0RE-LEG. Anterior Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

Omo-trachelian (origin) cervical vertebra: : (inserlion) anterior border of humerus 

T ** ^ Triceps cubiti 

(0.) curved crest between deltoid impression and superior head of humerus: 
(1.) olecranon. Pectoralis major (stemo-humeral) (0.) sternum: (i.) anterior marein of 
ANTicns (0.) musculo-spiral groove below head of humerus; ^ by 
Pectora^^m^ tuberoaty on internal surface of radius, the other into ulna^ 

(stemo-aponeuroUc) (0.) sternum ; ( 1 ) aponeurosis joined to those of stemo 
humeral portion and of leg. Extensor carpi ralialis (anterior extensor of metacarpus) (a) 



RIGHT 


Modelling 


LEFT 


59 



external border of himieius above epicunclylc : (L) tubercle on anlerioi surface of supenor end of 
principal metacarpal. Flexor carpi ralialis (internal flexor of metacarpus) (o. ) epitrochlea: 
(i.) superior extremity of internal rudimentary metacarpal. Exiensor COMMUXIS digitorum 
(anterior extensor of phalanges) (o.) inferior part of external bolder of humerus, external and 
superior tuberosity of railius: (i.) tendon divides into two parts, the larger mserted into toe 
anterior surfaces of phalanges, the smaller unites with tendon of extensor minimi dig^ti. 
Oblique extensor of metacarpus (extensor ossis metacarpi poUicis and extensor pnmi 
intemodii pollicis) (o.) shaft of radius: (1) superior extremity of internal rudimental 
metacarpal. 
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RECTUS FEMORIS- 
VASTUS EXTERNUS 
VASTUS LON6US- 
BICEPS CRURIS 
SEMI-TINOINOSUS 


EXTERNAL PATELLAR LIGAMENT 

GASTROCNEMIUS 
SOLEUS 
EXTENSOR L0NGUSDI6IT0RUM- 
PERONEUS BREVIS- 
FLEXOR L0N6US POLUCIS 
TENDO'ACHILLIS 


TENDON OF 
FLEXOR BREVIS DIGIIORUM- 


TENDON OF 

DEEP FLEXOR OF PHALANGES 


SUSPENSORY LI6AMENT0F FETLOC 


TENDON OF 
EXTENSOR L0N6US DI6ITDRUM 


REINFORCING BAND FROM 
SUSPENSOBY UGAMERTOFFEIIOCK' 
YENDOII OF SUPERFICIAL FLEXOR OF PHAUNED 
TENDON OF DEEP FLEXOR OF PHALANGES 


Fig. 44.— Hind-Leg. External Aspect. 



ATTACHMENTS OF MUSCLES. 

Rectus femoris (origin) iliac bone : (insertion) patella. Vastus extrrnus (0.) femur: 
(i.) tendon of rectus femoris, and patella. Vastus Longus (0.) sacral crest, aponeurosis 
enveloping coccygeal muscles, and tuberosity of ischium : (i.) femur, l^cia lata, and patella. 
Biceps cruris (o.) tuberosity of ischium ; (i) aponeurosis blends with fascia lata and 
aponeurosis of leg. Semi-tendinosus (0.) tuberosity of ischium and crest of sacrum : (i.) 
aponeurosis covering internal surlace of tibia, and anterior bolder of tibia. Gastrocnemius 
(0.) shaft of femur; (i) tendo-Achillis into calcaneum. Soleus (0.) external tuberosity of 






IrStcuheiform 



EXTERNW. 

RUDIMENTARY METATARSAL 
ORSPUNT 


PRINCIPAL METATARSAL- 
OR CANON BONE 


FIRST PHALANX OR- 
LAR'^E PASTERN 


SECOND PHALANX OR SMALL PASTERN 
-THIRD PHALANX OR COFFIN BONE “ 



GREAT CUNEIFOW 


Fig. 45.— Hind-Leg. External Aspect. Osteology. 


lihia: (i.) tendon unites with tendon of gastrocnemius. Extensor LONGUS DIGITORDM 
{anterior extensor of phalanges) (0.) fossa below external condyle of femur: (1.) phalanges, 
after receiving tendon of peroneus brevis and reinforcing bands from 
Pkroneus brevis (0.) external lateral ligament of patella and whole length of fibula : 
tendon blends with that of extensor longus digitomm townr^^ middle of canon bone. 
Flexor longos poixicis (0.) fibula and tibia : (L) united with tibialis pMticus to form dap 
flexor of phalanges. Flexor BRpis digitorum (superficial flexor of phalanges) (o.) lossa 
above external condyle of femur : (i.) phalanges. 
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VASTUS L0N6US 
SEMI-MEMBRANOSUS 
-SEMI‘TENDiNOSUS- 
BICEPS CRURIS — 
GRAaUS 


GASTROCNEMIUS 
SOLEUS 
-FLEXOR L0N6US DiGITORUM 
FLEXOR U0N6US POLUCIS 
FERONEUS BREVIS 
TIBIALIS POSTICUS 


TENDON OF DEEP FLEXOR OF PHALANGES- 


TENDON OF FLEXOR BREVIS DIGITORUM 


'SUSPENSORY U 6 AMENT OF FETLOCK 

TENDON OF SUPERFICIAL FLEXOR OF PHAIANCES' 
TENDON OF DEEP FLEXOR OF PHALANGES 



Fig. 46.— Hind-Leg. Posterior Aspect. Myology. 

ATTACHMENTS OF MUSCLES. 

_ Vastus longus (origin) sacral crest, aponeurosis of coccygeal muscles, and tuberosity of 
isduum ; (mseition) femur, fecia lata, and patella. Semi-membranosus (0.) inferior surface 
of ischium, tuberosity of ischium, and aponeurosis of coccygeal muscles : (i.) internal condyle of 
tar. Semi-tenwnosus (0.) tuberosity of ischium, and crest of sacrum : (i.) aponemosis 
covering mt^l suifece of tibia, and anterior border of tibia. Biceps cruris (0.) tarosity of 
isciuum : (1.) aponeurosis blenck with fescia lata and aponeuro.sis of leg. Gracilis (0.) pubis 
and neighbouring regions : (1.) internal surface of tibia. Gastrocnemius (0.) shaft of femur : 
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-TIBIA--- 


CALCANEUM -- 


SCAPHOID 

— SMALL CUNEIFORM- 


- EXTERNAL RUDIMENTARY METATARSAL - 

OR SPLINT 

- INTERNAL RUDIMENTARY METATARSAL - 

OR SPLINT 


- PRINCIPAL METATARSAL OR CANON BONE- 


- FIRST PHALANX OR LARGE PASTERN- 


- SECOND PHALANX OR SMALL PASTERN — 

NAVICULAR 

-third PHALANX or coffin BONE — - 


Fig. 47.— Hind-Lkg. Posterior Aspect. Osteology. 

fi.) hnendo-Achillis into calcaneum. Soleus (0.) external tuberosity of tibia : (i.) tendon unites 
that of gastrocnemius. Flexor longus digitorum (0.) posterior surface of 
tuberosity of tibia : (i.) tendon blends with those of deep flexors of phalimges. Flexor LONGUS 
POLLICIS (deep flexor of phalanges) (0.) fibula and tibia : (i. ) phalanges, after umiing with ten on 
of flexor longus digitorum. Peroneus brevis (0.) external patellar ligament, and whole length 
of fibula : (?) tendon blends with that of extensor longia digitorum to\vards middle of 
bone. Tibialis posticus (0.) external tuberosity of tibia, and head of fibula : (1.) unites 
flexor longus pollicis to form deep flexor of phalanges. Flexor brevis digitorum (superficial 
flexor of phalanges) (0.) fossa above external condyle of femur : (l) phalanges. 
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r CUNEIFORM 


SMALL CUNEIFORM' 

EXTERNAL 

-RUDIMENTARY METATARSAL - 
INTERNAL 

-RUDIMENTARY METATARSAL 
OR SPLINT 


-PRINCIPAL METATARSAL - 
ORGANON BONE 


FIRST PHALAHA OB 

U f r WRSE PASTERN \ ^ 

SECOND PHALANX OR SMAILPASIERN -4^^ 

THIRD PHALANX OR COFFIN BONE 

Fig. 49.--H1ND-LEG. Internal Aspect. Osteolog}^ 

Flexor longds pollicis (o.) fibula and tibia: (i.) united wth tibialis posticus it forms the 
deep flexor of phatees. Extensor longus digitorum (o.) foaa below attemal condyle ot 
femur : (i.) phalanges, after receiving reinforcing bands from the suspenso^’ ligament of fetlock. 
Tibialis anticus (o.) superior extremity of tibia : (i.) anteiior surace of superior extreraiij ot 
principal metatarsal, and branch tendon into small cuniefoim bone. Tibialis posticus (o.) 
Klem^ tuberosity of tibia, and head of fibula : (L) united with flexor loms pollicis it forms the 
deep flexor of phalanges. Tendinous portion of Tibialis anticus (o. ) fos^ abow exteiral 
condyle of femur : (1) by two branches, one into superior extremity of principal metatarsus, the 
other into cuboid. Flexor brevis digitorum (o.) above external condyle of femur: 
phalanges (superficial flexor of phalanges). 
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RECTUS FEMORIS 

VASTUS EXTERNUS 

VASTUS INTERNUS 

VASTUS LONGUS- — 

- SEMI-MEM BRANOSUS 

GRACIUS 

SARTORIUS 

BICEPS CRURIS 

- mnRNAL PATELLAR LIGAMENT - 

- EXTERNAL PATEU.AR LIGAMENT - 

- MEDIAN PATEUARUGAMENT ■ 

SEMI-TENDINOSUS 


- PERQNCUS BREVIS - 


EXTENSOR LONGUS DI6IT0RUM- 


- TIBIALIS ANTICUS - 


-TEROINOUS PORTION OF TIBIAUS ANTICUS - 


- TENDON OF TIBIALIS ANTICUS > 

- CUNEIFORM BRANCH TENDON 

OF TIBIALIS ANUCUS 


- TENDON OF PERONCUS BREVIS 


TENDON OF EXTENSOR lONGUS DI6ITORUM- 


- REINFORCING BANOS FROM SUSPENSORV- 
LISAMENT OF FETLOCK 


Fig. 5o.-~Hind-Leg. Anterior Aspect. Myology. 


ATTACHMENTS OF MUSCLES. 

Rectus femoris (origin) iliac lx)ne : (insertion) patella. Vastus externus (o.) femur : 
(i. ) tendon of rectus femoris, and patella. Vastus internus (o.) femur : (i.) tendon of rectus 
femons, and patella.^ Vastus longus (o.) sacral crust, aponeurosis enveloping coccygeal 
muscles, and tuberosity of ischium : (L) femur, fascia lata, and patella. Semi-MEMBRAnosus 
(o. ) inferior surface of ischium, tuberosity of ischium, and aponeurosis of coccygeal muscles : (i. ) 
internal condyle of femur. Gracilis_ (o. ) pubis and neighbouring regions : (i.) internal surface 
of tibia. Sartorius (o.) fascia covering iliac muscles : (i. ) by aponeurosis blending with that of 
gracilis. Biceps cruris (o.) tuberosity of ischium : (i.) aponeurosis blends with t^rs ci a lata and 
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aponeurosis of leg. Semi-tendinosus (0.) tuberosity of ischium, and crest of sacrum: (i.) 
aponeurosis covering internal surface of tibia, and anterior border of tibia. J’eroxeus brevis 
( 0 ) external patellar ligament and whole length of fibula : (i.) tendon blends with that of extensor 
longus digitorura towards middle of canon bone. Extensor longus digitorcm (anterior 
extensor of phalanges) (0.) fossa below external condyle of femur : (i.) phalanges, after receiving 
tendon of peroneus brevis and reinforcing bands from suspensory ligament. Tibialis anticus 
( 0. ) superior extremity of tibia : (i. ) anterior superior extremity of canon bone, and branch tendon 
into sinall cuneiform Tendinous portion of Tibialis Anticus (0.) fossa above external 
condyle of femur : (i.) by two tendons, one into superior extremity of canon bone, the other into 
cuboid. 



CHAPTER VII 


GENERAL PRINCIPLES 

Having so often heard certain amateurs say that science is 
useless in art, that taste alone suffices to the creation of 
artistic work, I cannot but think that such an absurdity is not 
only due to their absolute ignorance, but is, moreover, a means 
of dissimulating their idleness and disinclination for all study. 
It is not then necessary to discuss their views, alas ; their works 
suffice to justify my opinion of them. Let us leave them to 
their fate. 

I will content myself with giving the opinion of men of 
great artistic value, who have sought, studied, and worked 
ceaselessly all their life, and who, with the greatest modesty, are 
unanimous in recognising the importance of science in art and 
particularly in sculpture. 

Here, for example, is a passage from a monograph of Dr. 
Richer— Professor of Anatomy at the Ecoh des Beaux-Arts, 
Paris, and who is also a sculptor, in which he admirably defines 
the necessary part which science plays in the progress of art. 
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I should like to recommend the lecture of this monograph to 
all who are interested in the subject, for they can only profit 
largely thereby. He says : 

“ But whatever part genius may owe to unconsciousness, it 
can only fully realise its work by building it on the unshakable 
basis of reason and of reasoning.” 

And further on he quotes a passage from the works of 
Leonardo da Vinci : 

“ In a general way, science has for mission to distinguish 
that which is impossible from that which is possible. Imagina- 
tion abandoned to itself will only follow unrealisable dreams. 
Science restrains it by teaching us to understand that which 
cannot be. It does not follow from this that science contains 
the principles of art, but that it is necessary to study science 
either before one studies art or at the same time, to learn 
within what limits art is obliged to remain.” 

Again from Dr. Richer, this passage : 

“Science always helps to introduce order in the work, 
which is one of the conditions of beauty. Science in art must 
never predominate, must never be obtrusive, it must, on the 
contrary, serve ; its attitude must be one of modesty and efface- 
ment. To science belong the foundations and the heavy work 
of the monument, which afterwards art will adorn. But though 
hidden the action of science is none the less of importance, for 
it is science that gives life to the work and makes it lasting.” 

And these lines taken from Jules Breton’s book. Nos peintres 
du si^cle ; 

“ Fancy alone is Incapable of producing anything lasting. 
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Nature has essential laws which it is absolutely necessary to 
know and to assimilate. The observance of these laws, far 
from hindering individual originality, only develops its intensity 
and allows it to be bold without danger.” 

Further on he adds : 

“The thumb sketch promises everything and realises 
nothing.” 

This from the great painter G^rome : 

“ When a sculptor starts a figure, if he has carefully taken 
the principal measurements, and accurately indicated the 
prominences of the bones, he is astonished to see that, 
though there is as yet only uncouth masses, there is already a 
resemblance to the model, that the work is already well 
advanced and that its completion is only a question of hours 
and of work.” 

Here is another passage from mr Ic milpteur Barye, 
by his confrere E. Guillaume : 

“ There are among the greatest artists .some who make of 
science a powerful auxiliary and seek in it the preciseness of 
their inspiration. It would seem that they borrow its methods 
and its means ; they create nothing without having deliberately 
observed, and it is only after having acquired a sure knowledge 
that they seek to represent forms. To know is for them the 
first rule, a rigorous duty and, so to speak, a point of honour. 
However brilliantly gifted they may be, they never apply their 
talent without referring to precise facts, and without appealing 
to their artistic conscience. Their life is a perpetual tribute to 
Truth. But this voluntary subordination on their part does not 
lessen them. Thanks to the artistic understanding which 
animates them, they remove reality to a higher sphere and 
nature such as they reveal it to us is endowed with their own 
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ideality. At the same time the sincerity and logic which have 
guided them_ remain as an acquistion to dieir followers. And if 
the personality of their genius proves unattainable, they leave a 
salutary example and make a clearance through which others 
may follow without losing their way. It is thus, whatever the 
ability, that, thanks to a positive knowledge, reliableness in art 
is attained without which personal gifts would be as nothing." 

I will close these quotations with this saying of Peiss : 

" The eye only sees in things that which it looks for, and it 
only looks for that of which the mind has alreadv framed the 
idea.” 

The outcome of this is that the student must study, but 
study does not mean merely that he must try and imitate what 
he has before him, but that he must seek its reason and its 
laws. Otherwise this imitation will never be but an exercise 
which will only develop the cleverness of his handiwork, and 
he will never make progress in any other direction. In a 
short time, seeing nothing in his model but its superficial 
form, he will find that the work he does has no contrasts of 
qualities and is monotonous and insipid, as is all work which 
only possesses, what is known in studio parlance abroad as, 
the value of the paw, which in the matter of art is less than 
very little. His progress will be arrested, and instead of 
feeling each day an ever-growing interest in his studies, if he 
be an artist, he will only experience a sense of lassitude and 
be profoundly disheartened, the varied forms of his model 
remaining for him an insolvable mysterj'. Before translating 
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a poem it is necessary to become familiar with the spirit and 
the impulse which lurk in the mere words ; so must the student 
who wishes to represent nature thoroughly understand it. 

In time study renders the student capable of discovering 
the beauties of nature ; he sees in his model characteristic 
traits and accessory parts; he distinguishes the emembk 
through the details ; he exercises, then, according to his soul, 
sincerely and almost unconsciously, a choice in his imitation, 
and that without any violent struggle to prove himself 
original, a struggle which generally gives the results which 
we too often see in certain so-called art exhibitions and 
which rather seem to be the outcome of a prolonged stay in a 
lunatic asylum. 

True personality is only developed and revealed at the 
price of being sincere in the face of nature and to oneself ; it 
is then only that we put into our work our own sentiments 
and emotions and that, so to speak, we create to our own image. 
Then our work becomes the reflection of our soul, of our 
feelings, and it is alone under such conditions of sincerity and 
knowledge that our creations become personal. 

To conclude the subject of the importance which science 
has in the execution of a sculptural work, it is necessary to 
distinguish two things in it, as it were two distinct parts, 
though indissolubly united. First, the movement, con- 
struction, and measurements; secondly, the accent, the spirit, 
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the sentiment, and the style. The first part is obtained by 
means of the compass, the plumb-line, the horizontal and 
oblique lines, and a knowledge of anatomy. The second part 
is entirely one of feeling and of personal taste ; it is the 
artistic part, and this cannot be measured. The first part is 
acquired and can be taught without fear, it necessitates effort, 
will, a great conscience, it is the part of science ; the second 
is the part of art, which demands natural gifts that nothing 
can replace ; and if the first is the positive part, the second is 
its soul. 



CHAPTER VIII. 


THE CONSTRUCTION OF THE TWO CHASSIS. 

It is understood that the sketch which it is proposed to 
enlarge is a model | the size of the finished work, in which 
everything has been established, so that it shall not be necessary, 
as 1 have said before, to make any other changes in the 
enlargement than those called for, by the drawing, character, 
etc., for, as it will be seen from the diagrams of the large 
armature, which follow, everything in it must be firmly 
fixed, and this must be so to guard against accidents during 
the work. This thoroughly grasped, and having a good 
sketch, proceed in the following way. 

Take the greatest length of the sketch, from the head to 
the buttock, also the greatest width, which is generally at 
the thighs a little below the anterior iliac crests. 

Allow for the small chassis, about i| inches beyond these 
measurements, that is to say that if the sketch measures 2o| 
inches in length and inches in width, the length of the 
chassis will be 22 inches, and its width 7 inches. 


7 + 
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Take slips of wood well planed about | inch wide and 
inch thick and of the lengths indicated above, that is, two 
of 22 inches and two of 6| inches. The smaller slips being 
nailed inside the extremities of the long ones, the | inch 
thickness of the latter on either side will make the total of 
7 inches for the width of the chassis. The pieces are to be 
joined by means of a nail at each angle and the angles 
further strengthened by pieces of wood 3^ inches in length. 



Fig. 56. 


the extremities of which are nailed at about 2 inches from 
each angle; further add across the centre of the chassis a 
transverse piece of wood f inch square. It is of the greatest 
importance that the various parts of the chassis should be at 
right angles. (Fig. 56.) 

Divide each of the sides into inches, and their sub- 
divisions, halves, quarters and eighths, beginning at the left 
hand end of each side, marking each side from i to 22, and 
each extremity from i to 7. (Fig. 56.) 



76 


Modelling 


Mark each of the inch divisions by a line ukinjr the 
whole width of the wood, the half by a line, and the 
fourths and eighths by lines decreasing proportionally. 

The large chassis is made in the same way ius the small 
one, but four times the size of the latter. So that if the 
small chassis is 22 inches long and 7 inches wide;, the 
large one must be 7 feet 4 inches long, and 2 feet 4 inches 



wide. The large chassis will be divided into twenty-two 
divisions like the small one, but each of the divisions will be 
four times the size of that ol the small one. It must also be 
made much stronger ; not only will the pieces of the chas.sis be 
four times the length of the smaller one, but they will also 
be four times as wide and four times as thick. Moreover, 
it will be necessary to add a central piece of wood in the 
sense of the length. (Fig. 57,) 

As in the case of the small chassis, it is necessary that 
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all the parts of the large one be perfectly at right angles, 
otherwise the pointing cannot be exact. 

Next make what is known as the height-measure for the 
small model, in the following way. Take a well-planed lath, 
which must be as long as the distance 
from the plinth of the model to the point 
at which the chassis is placed above the 
horse. If the measurement from the base 
of the plinth to the top of the head of the 
horse is 19^ inches, the chassis will have 
been placed at about 21 inches, so the 
lath must have this length, plus the width 
of the wood of the chassis (-| of an inch) 
or 2i-| inches. This lath must be fixed 
on a transverse piece of wood as indicated 
in Fig. 58. 

This measure made, divide it into 
inches, etc., on either side. 

The height-measure for the enlargement 
will be made in exactly the same way, 
always having the proportions and divisions 
four times larger. 

We next turn our attention to the 

Fig. 58. 

making of what are known as the measur- 
ing-sticks, one for the model and one for the enlargement. 
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and \ of an inch thick and will he also divided on both 



subdivisions on the other being four times larger. These arc 

In a word, everything that is used in working on the 
enlargement must be four times the size of what is ii.scd for 
the small model 



CHAPTER IX 


FIXING THE TWO CHiVSSIS 

After having placed the sketch on a stand about 4 feet 
high, and assured oneself, by means of the level, that the 
surface is perfectly horizontal, fix the model in the centre by 
means of four nails, placed near the comers, binding the 
nails, surface of the stand, and base of the model together 
with plaster in such a way that, during the progress of 
the work, the model cannot be moved, otherwise all the 
measurements would be disturbed. 

Next nail to the four angles of the chassis four pieces of 
wood, 2 if inches long and | of an inch square. (Fig. 60.) 
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The four uprights fixed to the chassis, place the whole 
on the top of the stand so that the cliassLs frames the horse 
evenly (Fig. 6i), that is to say, so that the central line of 
the horse’s back shall be in the centre of the cha.ssi.s (Fig. 62). 



Kw. 61. 



Having found the place of the cha.ssis, nail the uprights 
to the stand and strengthen their lower [jarts with plaster 
that should extend to the plinth of the model. The Ujirights 
must be in the vertical line and the chassis perfectly horizontal. 
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There must be no possible movement either in the model 
or the chassis during the pointing, so that it is imperative 
in some way or another that the whole shall be solidly 
established, otherwise all the measurements taken subsequent 
to any disturbance will not be true. This is a point of the 
greatest importance, and must be the subject of the most 
minute attention. 

There are two ways of putting the large chassis in place ; 
first, by fixing four uprights at the angles, as in the case of 
the small chassis; second, by suspending it from the ceiling 
of the studio. The latter way is by far the best, as thus the 
danger of knocking against the uprights during work and 
disturbing the measurements is avoided. 


For this second method, much depends on the studio; 
but some means must be found of fixing to the ceiling four 
descending branches reaching down to the height at which 
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CHAPTER X 


CONSTRUCTION OF THE LARGE ARMATURE 

The iron support of the large armature is indicated in 
Figure 65 and its construction and measurements will be seen 
there in detail and also the description of the branch which 
forms its base. 

The board on which the armature stands is made of five 
planks about 9 inches wide and 6 feet 6 inches long, held 
together by transverse planks of the same width as the 
others and as long as the width of the entire board, as shown 
in Figure 66. 

The sketch being surrounded by its chassis, and that of 
the enlargement fixed, the iron of the large armature is also 
fixed in its place, as indicated in the diagram (Fig. 66). To 
do this, use the plumWines, which should be attached to nails 
in the longitudinal central piece of the chassis. The side 
ones should each be placed at Number 1 1, and the end ones 
at 3I, which are the centres of these aspects. It wOl then 
be easy to find exactly the middle position for the iron. But 
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Fro. 66. 
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it must here be said that the vertical part of the iron 
should not be placed exactly in the centre ; it is necessary to 
calculate roughly from the model the proportional weight of the 
clay fore and aft, so as to find the best place at which the 
vertical branch should enter the body of the horse, so that 
as far as possible more weight should not be at the fore 
part than at the hind part, (ienerally, taking the centre of 
the chassis, it is better to place the vertical bninch a little 
towards the hetid. 

Use the cbissis and the different implements as follows : 

Both the great cliassis and the small one must be 
furnished on each of the four sides with a .slender black 
string, plumb-line, placed .so that it hangs truly. 

With a pencil, mark a point in the sketch on the middle 
of the body of the horse. Take the elevation of this ixnnt 
by means of the small height-measure, placed on the chassis 
in front of the point ; with this, pl:iced well at a right angle, 
use the measuring-.stick and re<ul off the number of divisions 
on it. Do the same now for the enlargement. Then fix a 
fair sized lump of clay on the iron and stick a small piece of 
wood horizontfilly into it, so that the free end of the piece of 
wood meets the end of the meausuring-stick. The height of 
the point is thus obtained 

It now remains to find the distaince and the depth; to 
do this, place the plumb-line of the model at number i or 2 
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on the posterior side of the small chassis, and with the 
measuring-stick measure the distance from the string to this 
piece of wood. We will suppose that in the sketch this 
distance is 7 inches. Then place the plumb-line of the 
large chassis in the same way as that of the small one, at 
number i or 2, and with the large measuring-stick measure 
this distance. Place the measuring-stick against the string 
at number 7 and the extremity of this measuring stick gives 
the distance of the point corresponding with that marked on 
the sketch. Move the piece of wood placed in the clay, of 
which we have already the height until it meets the 
extremity of the measuring-stick, without altering the height, 
which should again be verified. 

We have thus the height and the distance ; the depth 
has now to be found. 

Place on the chassis of the sketch the side string, in a 
line with the point marked on the plaster, and with the 
measuring-stick find the distance separating this point from 
the string. We will suppose that it is 3^ Do the same 
for the enlargement and place the string on the same number 
as that of the sketch. With the measuring-stick find the 
depth which is 3^- and push the piece of wood in the clay 
or draw it out, until its extremity is at that distance. The 
space then between the iron and this point is that which 
may be filled by the wooden armature, being careful to 



88 


Modelling 

allow for three or four inches of clay, so that the armature 
shall not be too near the surface and in the way durin<f the 
progress of the work. 

The same must be done at different points around the 
iron, that is at the centre and the two ends on either side. 
In this way six {toints will have been established, determin- 



ing the s])ace in which the armature is to be constructed. 
(Fig. 67.) 

The .space left between the iron and the extremity of 
these points Is to be filled by a wooden armature; which is 
to be made as follows, 'lake two planks 3 feet 6 inches 
long, 9 inches wide and 2 inches thick ; make twi> holes in 
them corresponding exactly with those in the horizontol 
branch of the iron. 'Fo do this correctly place the plank 
against the iron, and from the other side of the iron {xiss a 
pencil through the holes, making a mark on the wood. 
This gives the exact places where the two holes are to 
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be made in the plank. The same is then done for the 
other plank. After this, pass bolts first through the holes of 
the plank which is going to be placed on the more important side 
of the composition, then through the holes in the iron, then 
through the holes of the plank on the other side, and screw the 
whole firmly together, being careful that the nuts are on the 
latter side of the horse, so that during the casting, when the 
clay and the armature are removed from the mould, it shall 
be easy to unscrew the nuts, the reason of this being that in 
casting a horse, one side of the horse is done in a single 
piece, while the other side is done in several pieces, which 
allows of the clay being removed more easily than would be 
the case if each shell were cast in a single piece, as this would 
render their separation almost impossible. It is also neces- 
sary to have one side moulded in several pieces to facilitate the 
final casting. On the more important side the shell remains 
upright, while on the other it is removed in pieces. 

These two planks in place, calculate what space remains 
before reaching the maximum thickness of the armature ; add 
then on either side, to the first plank two other planks, or 
even three, if necessary, so that this armature shall reach to 
within three or four inches of the ultimate surface of the 
clay. These additional planks may be nailed (Fig. 68). 

Neck.— Next place the wood that is to support the .neck. 
Proceed in the same way as you have done for establishing 
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the points of the body. Having made a pencil mark on the 
model at the middle of the side of the neck, place one of 
the strings on the anterior :uspect of the clnussis at the 
division facing the centre of the neck ; then on the left side 
place a string on the number opposite the mark which has 
been made on the side of the neck. With the height- 
mciisure placed on the cluLssis, take tlie measuring-stick, 
place its point on the mark, and, keeping it perfectly 
horizontal, read at what number it meets the height-nie:isure. 

Then place the plumb-line of the enlargement chassis on 
the same number as the small chassis and measure the 
height as you have done for the model. Place a lath on 
the planks of the fore part of the body with a single nail or a 
piece of clay .so that it cm be cisily movetl. On this lath 
mark the height. This found, mcisure the distance on the 
model, that is to s;iy, from the string on the anterior a.spcct, 
and apply this measurement on the enlargement by proceed- 
ing in the same way. Cross the horizontal line on the lath 
by a vertical line at the dismnee given by the measuring- 
stick, Then from the string on the left side of the model 
take the measurement for the depth ; which will be trans- 
ferred to the enlargement. It will then be .seen where the 
wood of the neck should be placetl to be well in its centre, 
In the same way indicate another point at the extremity 
of the neck near the hesid, which will give the length of 
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the wood for the neck. Then cut this piece of wood as 
indicated in the diagram (Fig. 68) and fix it by means of 
nails or bolts, the nuts being on the less important side of 
the animal. Measure also the thickness of the neck on the 
model, so as to find what thickness is to be given to the 
wood, and so that there shall remain space for enough clay 
for modelling; that is to say, so as to be able to remove 
some of the clay if necessary without the wood being 
exposed. 

Head.—Yox the head employ the same method as for 
the neck, nailing, or fixing with a lump of clay, a lath on 
this wood of the neck, directed according to the centre of 
the head. Mark a point in the centre of the cheek; take 
its height, distance and depth. This point fixed, place the 
piece of wood in such a way that it shall be well in the 
centre of the mass of the head, allowing on either side of 
the wood enough space for the clay. The armature for the 
head may be lengthened with piping, i inch thick, fixed 
on the top of the head and descending all along the wood, 
to be attached to the wood of the neck, as is indicated in 
the figure (Fig. 68). The wood of the head is bound to 
that of the neck by means of flat bands of iron screwed 
in front and at the back, as in the diagram (Fig. 68). 

£^^j_Having fixed a point on the sketch at the place 
indicated in the diagram (Fig. 68) by the letter H, take its 
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three measurements. See then what space remains from this 
wood in connection with these three measurements, and fix 
a coach-screw, which is to be screwed into the wood, until 
its head is at about two or three inches from what will be 
the ultimate surface of the clay. On this screw hook a piece 
of iron three-quarters of an inch square, of which the extremity 
is to be bent as indicated in the diagram (Fig. 68). This iron 
must be as straight as possible and descend to about the middle 
of the plinth and be bent at the lower part, at the place corre- 
sponding to the fetlock and hoof ; see diagram (Fig. 68). Take 
the three measurements to find the position of the knee. For 
this, surround the iron, at this part, with clay, being careful 
to place it equally all around and fix the point on this lump of 
clay. It is extremely important that the iron should be perfectly 
in the centre. Great attention must be given to this, other- 
wise much trouble will ensue later. The place of the hoof 
will be determined in the same way ; the iron being hooked 
is easily moved so as to find its proper position. Proceed 
in the same way for the other legs. 

TaU.—Yor the tail introduce a piece of wood in the 
empty space above the horizontal branch of the iron, between 
the planks and nail from the sides (Fig. 68, Letter B). On 
the top of this piece of wood attach a piece of iron, having 
the necessary length and curve. To this iron fix “butter- 
flies” in sufficient number to support the mass of the tail. 
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Be careful before finally fixing ibe mil to make sure of its 



the carcass; there remains now to add to it "butterflies,” 
small pieces of wood, etc., so as to jfive jfood supjiort to 




CHAPTER XI 


COVERING THE ARMATURE WITH CLAY 

The next thing is to surround the armature with clay, 
beginning with the centre of the body and taking care to see 
that the clay penetrates well into the interstices of the arma- 
ture and is thoroughly adherent. The thickness of the clay 
should be about two inches all over the body, neck, and head. 
The legs should be left free, until a few points have already 
been fixed on the other parts of the body, which will allow 
of better seeing the position to be given to the irons of the 
legs. It is necessary, as a certain quantity of clay is placed 
on the front part of the horse, to place an equal quantity 
on die hind part. For if all the front part is covered first, 
leaving the hind part uncovered, all the weight being in front 
may bend the armature forwards, notwithstanding its strength. 
Thus, beginning in the centre of the body, place alternately 
about six inches of clay on either side of this centre, until 
the limits of the armature are reached. The weight of the 
hindquarters generally balances fairly that of the head and 
neck. 



When the arniulitre is thus covcreil with el:iy hegin to fix 
the principal points, such ils those of tlie iliac crests, of the 
knees, shoulders, of the hack and Iront ol tin* iK'ck, two 
or three for the head, and on all tlu; Sidienl |)arls of the inodeL 
These first jioinls need not he ahsoluti'ly eornrt, as it will be 
necessar)' to Uike them again later on. They are, hut a 
guide for the moment, enahliiig one to judge the ([iiantity of 
clay to be added. 

This done surround the kigs with clay, |)lacing the s!ime 
quantity on each side of the iron. If it is iioiii'cd that 
the irons, in res])ccl to the measurianents, are not well in 
the centre of the clay, it is e<Lsy at this |)oint to move them 
until they iirc in place. The-sr; irons, once. Ii.xed in their 
places, put in stmie of the jumiLs of the hind legs ; the iwtelke, 
the hocks, and the e.xtremity of the hoofs. Do the same 
for the front legs. 

The ensemble thus arrived at. one can at a glance add, 
between the {Kmits already placed, the necessary clay to 
obtain a bulk corresponding in proportion to that of the 
model 



CHAPTER XII 


THE POINTING 

I NEXT use the following method. 

Trace horizontal lines on the plaster model at about 
one inch distance one from the other; to do this the spirit- 
level must be used so as to be sure that these lines are perfectly 
horizontal. On these lines mark dots with a pencil at about 
every one and a half inches (Fig. 6o) 

These lines will be established on the enlargement in the 
following manner. Take on the small model the height of 
the first line, by means of the height-measure. Let us 
suppose that it is six inches from the chassis. Place the 
height-measure on the large chassis and the measuring-stick 
on number six of that measure at a perfect right angle, and 
mark by a small horizontal line on the clay the point touched 
by the extremity of the measuring-stick. On this line place 
a straight-edge of the length of the horse, using the level to 
establish its perfect horizontality. Trace a long line on 
the clay (Fig, 74), like that already traced on the model. Do 
the same for the other lines. 

97 H 
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These horizontal lines j^ive the heifjht of all the points 
marked on the model, which will thus obviate havin.sr to take 
the measurements for each jwiiit It only remains to take 
the measurements of the disbince and of the depth. 

I should .say that it is better that two persons should 
work to<rether at the pointing, one taking the measurements on 
the model while the other tninspo.ses them on th(‘ enlargement. 
The first one c:dLs out the distance, which the second one 
establishes on the enlargement, and the same is done for the 
depth. This is naturally (iiiicker and less monotonous. 

When one per.son is working alone, the best way is to 
write on paper the distance.s, and below each the depths, of all 
the points marked on one of the lines traced on the; model. 

Distimre 9 I 1 7 1 

I)c|)lh 3l I 3 I I - 

This does away with the nece.ssity of gt;tting down from 
the scaffolding to measure each point. 

All the horizontal lines being iniced on the clay as they 
arc on the model, proceed as follows: 

Supposing that the first ixjint of the first line hsis been 
fi.\ed, which will be somewhere near the upper part of the 
shoulder, place a string on the anterior aspect of the small 
chassis in such a way that the string is in a line with the point 
to be determined. 
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Transpose this distance on the clay at the first line, then 
place another string in front of this point on the model and 
likewise on the enlargement, and take the depth and fix it on 
the clay (Fig. 70). 



Be careful that the two strings are placed so as always to 
make a right angle with the point Fix a peg in the clay, 
which should be pushed in until its free extremity corresponds 
e.xactly with the measurements of distance and depth. 

Coming now to beyond the centre of the body, place the 
string which gives the distance on the posterior aspect of the 
rhag-jis, in the same way as has been done for the first point, 
in a straight line with the point required. The string for the 
depth must naturally be changed at each point, so that it shall 
be truly facing the point. 

When the point to be fixed is on an oblique plane with 
the chassis, the two strings may be placed on the same branch 
of the chassis, but always in such a way that the two strings 
and the point form a right angle (Fig. 71). 
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For the lej^s horizontal lines may also be traced, but it will 
happen that there are cerUiin jwints to be determined, on the 



heads of the bones, or in deep places, which imporUint points 
are not situated on one of the horizonal lines ; in this cjise it 
will be necessary to take the three mciusurements, heijfht, 
distance and depth. 

For such points as are under the belly, one can take two 
distiinces, from a strinff on the anterior or posterior iispects 
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of the chassis and from the left or right side aspect, so as to 
make a cross, then take the thickness with a compass, from 
one of the points already fixed on the first line or on the 
back, and which is truly in the vertical line, with the point to 
be fixed on the abdomen (Fig. 72). 

It will be well when all the clay is put on, to fix a plumb- 
line to the e.xtremity of the nostrils of the horse and to 
place a nail on the plinth just where the point of the weight 
reaches. 



In this way it will be easy to gather if the armature 
has moved at any time during the work, that is to say, whether 
it has inclined forwards or backwards, for as soon as the 
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point of the wcii^ht is no lonj^cr riirlu ovc'r llic nail, there has 
been some movement. 

Too much care ainnot be Uikeii in makinij the armature 
as stronj,^ as possible. In j^ivintj the; nccfs.sary tinu: to this, 
many difficulties ami worries will be saved (lurin'*' tin; proijress 
of the work. 

When the pointinsj is finished, the two eha.ssis may be 
removed and the model brouj^ht near. It is only nece.s.s;ir}' 
to fill with clay the empty spaces between each of the |)oinLs 
to the extremity of the pe<^, and to imlicaU; the tlilTercnt 
forms of the model. In a very sh(*rl liim; an e.xact and 
agreeable preparation will be obtiiined. There will necessarily 
be modifications to be made in the treatment and in the 
drawing, for the character of the work risiuinxl by each scale 
is different. 

If one were obliged to nmke this enlargement by simply 
trusting to the eye, which evidently could be done, it would 
require much more time, and it is doubtful if it could be 
done as e.xactly, to say nothing of the greater labour it would 
require. This method cun be appHexl tis well to a figure 
as to any other subject It is |X).ssible for two persons to 
do the pointing of a life-size horse in about ten days, and 
I have done it often niy.self. At the end of this time a 
preparation is obtained, which by anv other method would 
require months 
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Fid. 74.— KX.VMPI.K Ol' THK PoiNTIKd COMPLETED ON THE KnIAUOEMKST. 
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There is another method of pointing which is perhaps 
quicker, and of which the principle remains virtually the same. 
Instead of a single chassis placed above the work, a second 
identical in size and divisions is added to the base and this 
reposes on the board to which the iron of the armature is 
fixed. When the iron is fixed to the board and the top 
chassis is in place, the other is passed over the iron on to 
the board, and the plumb-lines are then placed over the four 
centres of the top chassis, that is, on the number ii for 
both sides and on 3|- for the ends. The lines fall to the base 
and the lower chassis is moved until the lines fall over the 
same numbers on it. The two frames are then absolutely 
superposed, one above the other, which must be done with the 
greatest care, paying attention at the same time that the lower 
one is placed absolutely horizontally. The latter is then nailed 
to the board (Fig. 76). With this method it is necessary 
to have a second height-measure exactly similar to the first. 

Proceed then in this way:— 

Let us suppose that we wish to fix a point in the middle 
of the body of the horse on the model ; place one of the height- 
measures opposite the point ; with the measuring-stick applied 
at right angles, the height of the point is obtained ; the distance 
which separates the point from the inner edge of the height- 
measure given on the measuring-stick is its depth ; then the 
distance is obtained by placing the measuring-stick on the 
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point and a|)plyiii£!: it aj^-ainst tlu* ('tlicr hcij^dil-iiicasiirt' which 
is on the posterior aspect of th(' chassis. 

The two heijfht-nieasiires of the eiilari^einent are then 
placed on the upper frame of the lari^'e eha-ssis. at the corre- 
spondiiiij niimhers to those ol the small chassis ol th(‘ model, 
and to fix the point one proceeils in the .same way as one has 
just done for the model. This (hu's not prevent estahlishing 
the horizontal lines, as in the other method: once the.se 
horizontal lines are traced on the clay, there will only remain 
two measurements to take, the disiaiice and the depth. 

In the case of the Iowit Irame oi the chassis of the 
small model, it will he nailed to the cMreiniiy of the four 
uprights, before fixing them to the stand, proceeding in the 
.siune way with the plumb lines :is lor the enlargement, .so as 
to be .sure that it is perfectly in liin* beneath the upper jiart 

( 1 ^ 75 ). 






‘ > ' f.'Mi /'.ry ii I 

Fid. 7s.-T(i Exiiiii'iJK THE Ai.mix,\rh Mmn'i' m I'iuni’ini;. 



\To/ace I'lg. 75 * 


V'm 7ri -'I'n ExKMPLIFY AlJfcRNATE MkTHOD OF POINTINlJ. 
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Fig. 78.— Mom for Armatork or Equsstrian Statuk. 









[To face Fig. 8i. 

Kid, 82.— I’licmi SHOft’INd A URdE St.\TUE BKIKd POINTKU. 





CHAPTER XIII 


rOINTING A RELIEF 

The pointing cf a relief can be done in absolutely the same 
way as that of a figure in the round. If a sketch is made one- 
quarter of the proposed figure, as in the case of the horse, this 
sketch must be carried very forward and, once moulded in 
plaster, should be fixed on a stand, care being taken to see from 
the side that it is placed quite vertically. 

Fix on the top of this sketch a piece of board of the same 
length, but with a width of i inch over the highest projection 
of the relief. Divide the front border of this piece of board 
into inches, half-inches, etc., as done for the implements used 
in the enlargement of the horse. Fix two or three nails in 
the upper surface of this piece of board, one in the centre 
and one at each extremity to fit the plumb-lines to, which 
will fall over the front of the relief. Do the same for the 
enlargement on a scale four times larger, if the sketch is 
quarter-size ; five times larger if the sketch is etc. Use 
similar implements and in the same way as used for the 
horse, that is height-measures and measuring-sticks. 

Take first the height of a point, secondly the distance to 
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the plumb-line placed at one of the extremities of the plank, and 
thirdly the depth from the plumb-line placed opposite the 
point (Fig. 83). Transpose these measurements on the enlarge- 
ment. It is thus easy to trace horizontal lines across the relief, 
on which dots will be marked at the necessary places, so as to 
avoid taking the height at each point (Fig. 83). 



Fig. 83. 


As in the case of the horse one may proceed by a second 
method in which the plumb-lines need not be used and the 
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height-measure is all that is required This is done by adding ■ 
a board to the base of the relief, similar to the one above it. 
This second board must be divided into inches, etc., like the 
first, so that the numbers on each correspond exactly ; that is to 
say, that if the string is placed on the central number of the 
top board, lo^, it must fall just on the lo^ on the lower 
board. It is also necessary to assure oneself by a side view 
that both boards have exactly the same projection ; for this to 
be so, the string must touch the lower board while remaining 
vertical. 

This done, place the height measure on the board of the 
sketch at a given number, let us say 4 ; this measure keeping 

the vertical must 
touch the corre- 
sponding number 
4 on the lower 
board. Take next 
with a measuring- 
stick the height of 
the point to be 
fixed, and, keeping 
the measuring-stick 
at a right angle 
with the height- 
measure, not only 



Fig. 84 
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will the height be obtained, but also the distance, and by 
observing on the measuring- stick at what number the inner 
edge of the height-measure passes, the depth will be deter- 
mined. Proceeding thus, much time is gained, and by’ 

doing it with great care, a correct pointing is obtained 
(Fig. 84). 



CHAPTER XIV 


ON THE SCULPTUm PRESENTMENT OF ANIMALS IN GENERAL 

Nowadays, contrary to the practice of the old Eg\’ptians, 
animals in sculpture are treated more after the manner of 
portraits, and details occupy a place of great importance. 
Instead of the grandiose, laconic and solemn art, which passing 
with ease from the great masses to the great planes, modelled 
the forms in a summary manner, giving only their essence, we 
frequently see sculptures in which the execution presents more 
research, more colour, and which seek to express the asperities 
of the hide, the details of the manes, the roughness of the 
hairs, the markings of the coat, etc. 

It must be admitted that this determination to seek external 
reality, carried out with discernment and tact, may add to the 
force of the image and enhance its expression, but only when 
the artist subjects detail to the essential and strongly graven 
lines of the figure, and knows how to make one feel, under 
the living details, the construction of the animal, the free 
play of the muscles. That great master in the rendering of 
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animals, Barye, did this admirably. There the interest of the 
practical work allows the triumph of the sculptural silhouette 
and of the muscular suppleness ; the surface remains large, 
because it remains simple notwithstanding all the shades of the 
execution. 

But, if this system be exaggerated, it l)ecomes unsuitable to 
monumental art, because it is contrar}' to the jwrt which 
sculpture should play in the decoration of buildings. To fit 
in with the stability of architecture, statuary in general must, 
first of ail, choose lasting attitudes, have firmly est<d)lished 
lines, so as not to clash with the majestic immobility of a 
great building by a too literal imitation of life, which suscitates 
the idea of movement and can only lessen monumental dignity. 
How poor would be the effect, in a decorative motive re- 
presenting the horses of the Sun or those of Neptune, if the 
sculptor kept to a servile imitation of the details of nature, 
instead of giving to his work a still greater character than that 
which he finds in the living individuals, instead of adding some 
supernatural touches. 

However, this does not mean that even here the sincere 
study of nature may be neglected, on the contrary it is only 
by a thorough knowledge of the composition of the individual 
that we shall be able to amplify the personality, and it is 
almost by an unconscious proce.ss that we shall make those 
modifications which will differentiate the work of art from 
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the work of nature. I cannot insist too much on the great 
sincerity which we must have when we seek to understand 
nature, whatever it may be, and on the necessity of utilising 
every possible means in our possession to help us to make our 
copy a faithful one. 

The compass is of the greatest help, but it is necessary 
to learn how to use it. It is not everyone who knows how 
to measure and sometimes, with the best of intentions, one 
makes mistakes through inexperience and often also, as I have 
observed in the case of students, through a certain self- 
complacency. 

Osteology will help us to understand the construction and 
myology the movement of the forms ; however, it is certain 
that if this knowledge were to beget mannerisms, if under 
pretence that these things exist in reality, one were to show 
them such as dissection reveals them, and not with that variety 
of character which is infinite, it would be necessary to mistrust 
it. But understood as a means of accounting for the organism, 
this knowledge is Indispensable to whoever seeks to represent 
living beings. It can never be useless to understand 
thoroughly what one sees and what one does; this is not 
contrary to that “ naivetd,” which must not be confounded 
with ignorance. 

Albert Diirer gives the following advice to one of his 
students : — 

1 2 
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“Apply thyself to observe Nature, allow thyself to be 
guided by it and be not led away from it to follow thine own 
good will, imagining that thou wilt find better thyself. For 
then thou wilt go astray. In truth, art has its roots in nature, 
he who seeks them there, there will he find them.” 

And he has said further : — 

“Thou wilt guard thyself from thinking to make something 
more perfect than the work which God hath made." 

For all work done with such an aim will be without 
strength and without vigour, and we may assert that none 
can express beauty through his own sense and through his 
thoughts alone, and it is necessarj’ that this beauty, which he 
will .think he draws from within himself, shall have been before- 
hand put there by the study and a diligent and careful imitation 
of nature. 

Sir Joshua Reynolds says : — 

“ The study of nature is the beginning and the end of the 
theory of art ; it is in nature alone that it is possible to 
find that beauty which is the great object of the painter, 
and which cannot be looked for elsewhere. It is as impossible 
to conceive the idea of beauty superior to that which is pre- 
sented by nature, as it is to conceive that of a sixth sen.se, 
or of any other perfection beyond the bearing of the human 
mind.” 


“Nature is and always will be,” he says again in one of his 
lectures on painting, “ the inexhaustible spring to which all per- 
fections must owe their origin.” 
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Ingres, the great painter, tells us 

“ It is by truth that the great secret of beauty is to be 
attained.” 

Carpeaux, one of the greatest French sculptors, whose 
personality in art is so characteristic, said to one of his 
pupils 

" Let Nature be your constant guide, live with it, study it 
unremittingly ; make not a stroke with the pencil, give not a 
touch with the modelling tool without having it before your 
eyes ; it alone gives life.” 

Among all animals, the lion by the firmness of its outlines, 
its decided and strong planes, is certainly one which the best 
lends itself to decorative art, and it is employed thus more 
often than otherwise. Its forms are so typical and accentuated, 
that they leave to the sculptor a certain latitude for exaggera- 
tion, without disfiguring, but on the contrary accentuating 
the character. Animals are all the more susceptible to be 
idealised by style that they are the more savage. I repeat it, 
those that we have at all times under our eyes, which are 
associated with our everyday life, demand a more intimate 
observation and more charm in the execution. But this ex- 
aggeration or amplification can never be but an insistence on 
typical points, which, seen from a certain distance, convey the 
grand effect of nature. 



CHAPTER XV 


THE LION 

The lion has an imposing presence and a bold gaze, a 
proud bearing and a terrible voice. Its size is not excessive, 
as that of the hippopotamus, nor too thick-set, as that of the 
bear ; but is on the contrary so well-proportioned that the body 
of the lion appears to be the model of strength joined to 
agility, as firm as it is nervous, being neither overweighted 
with flesh, nor blurred with fat, and there is nothing super- 
abundant about it—it is all nerve and muscle. This great 
muscular strength finds outward expression in prodigious 
bounds and jumps, which the animal makes with the greatest 
ease; in the rapid sweeping movements of its tail, a blow 
of which is strong enough to throw a man to the ground ; 
in the ease with which it moves the skin of its face, which 
adds greatly to its particular physiognomy or rather to 
the expression of its fury, and lastly in the faculty it has of 
causing its mane to move, which not only stands up, but 

which is ^itated in all senses when the animal's anger is 
roused. 

n8 
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The lion’s mane covers all the anterior part of the body ; 
the hairs of its mane are fairly soft and smooth like those 
of the rest of the body and grow in length as the animal 
advances in age. These long hairs are always absent in the 
lioness. 

The lion walks with great dignity — ^his step is well 
stretched out and his feet glide on the surface of the ground. 
In walking the claws are retracted and the animal bears only 
•on the pads under its feet which gives that effect of silent 
softness to its progress. Gumming, in his Hunters Life, 
says : — 

“ There is something so noble and imposing in the presence 
of the lion, when seen walking free and undaunted on his native 
soil, that no description can convey an adequate idea of his 
striking appearance.” 

When he has approached his prey he crouches on his belly 
and then springs on it with such force that he nearly always 
seizes it at the first bound. The movement is almost exactly 
that of the at, and I have often used the latter to find a 
particular movement, or to prepare myself to see it, in 
the lion. 

A large lion measures about twelve feet from the nose to 
the end of the tail and is generally considerably under four feet 
in height. Denham mentions the skin of a lion sent to him 
by a Sheikh “measuring from the tail to the nose fourteen feet 
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two inches.” The lion being of nocturnal habits, its vision is 
keener at night than in the daylight and “their eyes, in a 
dark night, glow like two balls of fire ” (Gumming). The tail 
of the lion is fairly long and terminated by a tuft of hair, which, 
like the mane, is only fully developed when the animal reaches 
the age of seven. Lions may live to a considerable age and 
have been known, in captivity, to reach the full three score years 
and ten. 

There are two principal varieties of lion, the African 
and the Asiatic; the former being the larger and more 
ferocious. 

The study of the lion is in no way so easy as that of 
domestic animals ; the best way is to make a number of 
sketches from nature until one is familiar with the forms and 
then with the movements, studying afterwards the proportions 
and the anatomy. It is necessary to proceed in this study as 
in that of young children, who cannot be expected to sit, that 
is, to make frequent drawings of them, observing the different 
attitudes which are familiar to them, in a word, to penetrate 
oneself with all that is characteristic of them, and thus become 
enabled gradually to complete by intuition that which has 
escaped observation. Nowadays we can make instantaneous 
photographs which are of the greatest help, as they show 
e.xactly what is natural in the movement, and we are free to 
accentuate it. As I say at the beginning of this volume, in 
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making a lion, it is not generally our aim to represent such or 
such an individual, but to strike the eye with the essence of the 
characteristic points of the animal. 

It is also well, before beginning to work from nature, to 
copy some of these animals made by the eminent sculptor 
Barye, who better than anyone in this branch of art has known 
how to be great and true. Casts of his works can be easily 
obtained, and from these plaster models it will be easy to 
study the construction and proportions, which in them are 
always perfect, and at the same time the firm treatment of 
the great flat surfaces and of the drawing which is so strong 
and yet so true. 

The treatment of the representation of the lion from the 
decorative point of view was well understood by our great 
sculptor Stevens. We all know that lion of small proportions, 
but so great in character, which he made for the British 
Museum; in it he has put all the characteristic points in a 
very simplified form, and this lion alive would be even more 
imposing than nature itself. 



CHAPTER XVI 


ARMATURE FOR A LION ; MOVEMENT AND CONSTRUCTION 

The principle of the armature for a lion is absolutely the 
same as that set forth for the horse, but, however, in a different 
proportion as the height and length of the animal are smaller. 
The Iron support for a life-size lion should measure from the 
base to the horizontal branch three feet, and the length of the 
horizontal branch may be two feet This iron will be fixed 
to the plinth by four branches, screwed firmly as previously 
described. 

If the fore paws are to repose on a higher plane than the 
hind ones, the horizontal branch must be necessarily inclined 
according to the position of the body. The remainder of the 
armature is in every way similar to that of the horse, and this 
principle is applicable to all the quadrupeds. (Fig. 85. Com- 
pleted armature for a life-size lion.) 

What I have to say as to the beginning of the work on a 
lion can only be a repetition of what I have said already for 
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Fig. 85.— Armature for a Life-size Lion. 
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the human figure and for the horse ; I shall therefore make 
these remarks as brief as possible. 

For the sketch, first of all place the armature cxaxtly accord- 
ing to the attitude desired, using as principal guide the line of 
the vertebral column seen from above; afterwards by a side 
view the lead-tubing for the legs will be placed in position. 

The armature having been given the proper movement, 
surround it with a certain quantity of clay and indicate boldly 
the large planes, which allow of a better judgment of their 
relations. 

This done fix the proportions and the points for the con- 
struction (Fig. 86). 

As it is impossible to take measurements on a lion (this 
being only possible on a dead animal), the comparative 
measurements which I give further on may be used and will 
be found reliable; they are those employed by an artist, 
such as Barye, for whom this subject had no secrets. As in 
the case of the horse take the head as a guide for the other 
proportions. 

If we propose to make a lion measuring 6 feet 3 inches 
from the tip of the nose to the root of the tail, in an attitude 
of stillness, when the two front legs are close together and also 
the two hind legs, when the head and neck are almost on a 
horizontal plane with the line of the back, the length of the 




Fig. 86.— Measurements of Construction. 


1. Plinth to lop of shoulders. 

2. Point of arm to point of buttock. 

3. Plinth to anterior iliac. 

4. Anterior iliac to Mint of buttock. 

5. Between points of buttocks. 

6. Point of buttock to anterior iliac. 

7. Between anterior iliacs. 

8. Point of buttock to top of shoulder, 

9. Point of shoulder to point of arm. 


10. Anterior iliac and patella. 

11. Patella to calcaneum. 

12. Calcaneum to plinth. 

13. Point of arm to elbow. 

14. Elbow to plinth. 

15. Point of shoulders to root of mane. 

16. Length of &ce. 

17. Width of cheek bones. 
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body from the head of the humerus to the extreme point of the 
buttock should be 4 feet 4 inches; this length being equal to 
three heads. Divide 4 feet 4 inches by 3, which gives 17 
inches for the length of the head from the point of the nose to 
the top of the skull ; this measurement, 17 inches, will be used 
to find all the other measurements for the different parts of 
the lion. 

This measurement of 17 inches found, establish a scale in 
the following manner ; trace an horizontal line 4 feet 4 inches 

h£ad1 2 

hH i-t l-^;„.F=t- l I-" . I I =d 

FlCr. 87. 

in length (length from the head of the humerus to the root of 
the tail) and divide this line into three parts of 17 inches each, 
then in halves, quarters and eighths (Fig. 87). 

If we allow for the body 4 feet 4 inches, in allowing 6 inches 
for the neck and 17 inches for the head, this makes a total of 
6 feet 3 inches. 

The photograph of the first stage (Figs. 88 and 88a) 
and the diagram (Fig. 86) show the first measurements to be 
taken, which are indicated on the photograph by white dots and 
in the diagram (Fig. 86) in the order in which they .should be 
taken. 

If a first sketch is to be made of, let us say, a quarter 
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Fig. 89.— Comparative Measurements. 


1. From the plinth to the top of the shoulder, 24 heads. r, ** 

2. From the head of the humenis to the root of the tail (point of buttock), 3 heads. 

3. From the point of the buttock to the external spine of the iliac, i of a head. 

4. IJetween the two external spines of iliacs, 4 a head. 

5. From the plinth to the calcaneum, | of a head. 

6. From the calcaneum to beneath the patella, i hrad. 

7. From the latella to the i»int of the external spine of the i^c, " 

ment depends on the inorement of the leg, and may be much longer if the leg is 
Stretched backwards.) 

8. Fore legs : fiom the plinth to the olecranon process, i head. 

9. From the point of the shoulder to the head of the humerus, i head. (Here, agam d 
the leg is carried backwards the distance may be a little longer.) 

10 . Width of the head at the level of the eyes, | of a head. 

11. From the head of the humerus to the olecranon process, nearly i head. 

12. The greatest thickness of the thorax, about § of a head. 

13. The length of the tail is about 2 feet 9 inches. 
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nature, divide the 4 feet 4 inches (length of the body, 
natural size) by 4, which gives i foot i inch, from the 
head of the humerus to the root of the tail. Pivide this 
line as has been done for the larger scale into 3; this 
third will give the size of the head reduced to a quarter, 
that is 5 inches |, a little full. Having divided the hori- 
zontal line into three, then these in half, quarters and 
eighths, use this scale in the .same way cis for the full size 
animal. 

The measurements should be fi.Ked by means of pegs as in 
the preceding studies. 

When all these measurements have been taken and fixed 
with care, work by bold outlines on the large plane-s, avoiding 
the details, as indicated in Figs. 88, 88a. 

The second stage shows the rendering of the anatomy ; the 
drawing being the guide to find the form, and c'lt the .same time 
the character and volume. It neiirly always happens that the 
indication of the muscular forms <md their movements renders 
the great planes more uncertain ; so that its the work is pushed 
forwards it is necessary to apply one.sclf to group all the details 
into large masses, being careful to observe their relative pro- 
portions (Fig. 90, second stage). 

In the making of a large lion for decorative puq)o.se, I 
think it is preferable to make the proportions of width larger 










{To follow Fig. 91 . 

Fkj. 92.— a Different Attitude in the First Stage. 
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than those given by nature ; one may allow instead of half a 
head between the two iliacs, nearly ^ of a head, and for the 
width of the thorax in proportion. This will only add to the 
strength of the sculptural effect without losing in truthfulness. 
The proportions of length must remain the same (Fig. 91, third 
stage). 
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Fio. 95. — Left Lateral Aspect. Osteology. 


SUPE.RIOR MAXIUI-ARY 
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TEMPORO-AURICULARIS EXTERMU3 
OCCIPITO-FRONTALIS 

CERVICO-AURICU LARIS 


MASTOIDO -HUMERALIS 


trapezius (cervical portion) 

OMO-TRACHELIAN 
■ DELTOID 
ACCESSORY MUSCLE OF LAT. DORSi 
TRAPEZIUS (DORSAL PORTION) 


LATlSSIMUa OORSl 



EXTERNAL OBLIQUE 


sartor I US 


GLUTEUS MEDIUS 


GLUTEUS MAXIMUS 


VASTUS LON6U3 
SEMI-TENOINOSUS 
SUPERIOR SACRO-COCCYGEAL 
LATERAL SACRO-COCCVGEAL 


Fig. 96.— Trunk. Superior Aspect. Myology. 
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Fig. 97.— Trunk. Superior Aspect. Osteology. 
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ATTACHMENTS OF MUSCLES (Fig. 98. Head). 


OcciFiTO-FKONTAUS (origin) occipitiil protuberance ; (insertion] blends with muscles 
above oibits. Cervico-auricuueis (0.) superior cervical ligm^ (i.)ears. Temporo- 
AORICULARIS KXTERNGS (o.) parietal ciest: (i) scutifonn cartilage and inner side of ear. 
Zygomaticus major (0.) icutifonn cartilageatbaseofear : (ijcommissureoflips. Oreicdlaris 
PAU’EBRARUM surroundi orifice of eyes. Zygomaticus minor (a) malar tone : ( 1 ) mnscles 
surronnding lips. Levator labii sdperioris aloeijde nasi (snpianaso-labiaJ) fionlal and 
nasal bones: (i.) upper lip, and wing of nose. Oreicdlaris oris sunounds mouth and 
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INFRAHYOID 

MU5CLC3 


CERVICO-AURICULAR MUSCLES 


TEMPORO-AURICULARIS EXTERNU5 


ORBICULARIS PAIPEBRARUM 

ZY60MATICUS MAJOR 

PANNICULU5 CERVICIS' 

ZVG0MATICU6 MINOR 

levator LABIl SUPCRORIS 
AlOEQUE NASI 


ORBICULARIS ORlS 


\V y 

V 


« - 




• EXTERNAL OCOPITAL PROTUBERACL 


• CQRONOID PROCESS or INFERIOR MAXILLARY 
• EXTERNAL AUDITOFY CANAL 


W\J 


-5UPEWOR MAXILLARY 



iu ‘INFERIOR MAXILLARY 


^ MOLAR TEETH 


K iMr.i40R TTETI- 

^ CANINE TEETH 


Fig. 99 a.— Head. Right Lateral Aspeci 
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LEFT 


RIGHT 



TRICEPS CUBITI 
(EXTERNAL HEAD) 


ANCONEUS 


EXTENSOR CARPI RADIALIS 

LONGIOR 

EXTENSOR CARPI RADIALIS 
BREVIOR 


EXTENSOR COMMUNIS 
□I6IT0RUM 


EXTENSOR MINIMI OIGITI 
EXTENSOR CARPI ULNARIS 


FLEXOR DIGITORUM 
PROFUNDUS 


FLEXOR CARPI ULNARIS 


EXTENSOR INDICIS 

OBLIQUE EXTENSOR OF 
THE METACARPUS 


INTER05SEI 


Fig. ioo.- Fore-leg. External Aspect. 



ATTACriMENTS OF MUSCLES. 

Tricbk 

.»mw 
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left right 

-ACCESSORY MUSCLE OFUTI551MU5DOR5I 

TRICEPS CUBITI (LONG HEAD) 



TRICEPS CUBITI (internal HEAD) - 
ANCONEUS 


EXTENSOR CARPI ULNARIS < 
FLEXOR DIGITORUM PROFUNDUS - 
FLEXOR CARR ULNARIS - 


FLEXOR CXGITORUM SUBLIMIS 


INTCROSSEUS MUSCLES 


TENDONS OF 
FLEXOR Wfi. SUBUMIS 



Fig. I02.--FOR&-LEG. Posterior Aspect. Myology. 

ATTACHMENTS OF MUSCLES. 

Accessory muscle of latissimus dorsi (origin) from tendon of latissimus dorsi : (insertion) 
olecranon process, and aponeurosis of leg. Triceps cubiti (long head) (0.) scapula ; (i.) ole- 
cranon process. Triceps cubiti (internal head) (0.) humerus : (L ) olecranon process. Anconeus 
( 0.) humerus : (i.) olecranon process. Extensor carpi ulnaris (posterior ulnar) (0.) external 
condyle of humerus ; (i.) external metacarpal. Flexor digitorum profundus (0.) internal 
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RIGHT 


LEFT 



ACCEdSORY MU5CLX OF 
LATI5SiMUS DORSi 


PECTORAU5 MAJOR 


■TRICEPS CUBITI 

(internal head) 


PRONATOR TERES 


FLEXOR CARPI ULNARtS 


EXTENSOR CARPI RADIAUS 
LONGiOR 

FLEXOR CARPI RADIALIS 


FLEXOR OIQITORUM 
SUBLIMI5 


aeXOR OlStTORUM 
PROFUNOJ8 


PRONATOR QUAORXTUS 


OBUQUE EXTENSOR 

OF metacarpus 


TENDONS OF 

FLEXOR DIGITORUM SUBLIMIS 



Fig. 104. -Fore-leg. iNfERXAL Aspect. Myology. 


ATTACHMENTS OF MUSCLES. 

Accessory muscle of latissimus dorsi (origin) from tendon oftlatussimus dorsir 
(insertion) olecranon process and aponeurosis of leg. Pectoralis major (0.) sternum: 
aponeurosis of leg and humerus. Triceps cubiti (internal head) (o.) humerus : (i.) olecranon 
process. Pronator teres (0.) internal condyle of humerus : (i.) shaft of radius. Fiexor 
CARPI ULNARis (anterior ulmur) (0.) olecranon process, and internal condyle of humerus: (i.> 
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RIGHT 


LEFT 





Fig. 105.—F0RE-LEG, Internal Aspect. Osteology. 

pisiform bone. Extensor carpi radialis longior (0.) humerus : (i.) metacarpus. Flexor 
CARPI RADIAIIS (o.) internal condyle of humerus: (i.) second and third melacaipals. 
Flexor DIGITORUM SUBLIMIS (0.) internal condyle of humerus: (i.) by four tendons into 
the four external di^ts. Flexor digitorum profundus (o.) internal condyle of humerus, 
and shaft of ulna : (i.) by five tendons into the posterior suriaces of the five digits. Pronator 
QUADRATU s Stretches between radius and ulna. Oblique extensor of metacarpus (0.) 
i^LUS and ulna : (i.) metacarpal of thumb. 

L 2 
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RIGHT 


LEFT 



MAiTOIDO-HUMERAUa ■ 

- TRICEPS CUBITI — 
(external head) 
PECT0RALI5 MAJOR - 


EXTENSOR CARPI RA0IALI5 BREVIOR - 
PRONATOR TERES ■ 


EXTENSOR CARPI RADlALlS ■ 
LONGtOR 

FLEXOR OIGITORUM PROFUNDUS - 
FLEXOR CARPI RADlALlS - 
EXTENSOR COMMUNIS OIGITORUM - 
EXTENSOR MINIMI OIGlTl 
EXTENSOR CARPI ULNARI5 ' 


OBUQUE EXTENSOR OF METACARPUS - 


EXTENSOR INOICIS- 




Fig. 106.— Fore-lio. Anterior Aspect. Myology. 

ATTACHMENTS OF MUSCLES. 

Mastoido-humeralis (origin) posterior part of skull, and superior cervical ligament: 
^nsertion) humerus. Twckps cubiti (external head) (0.) humerus: (i.) olecranon process. 
Pectoralis major (0.) sternum: (i.) aponeurosis of leg. Extensor carpi radialis 
LONGIOR and BREVIOR (o.) humerus : ( 1 ) metacarpus. Pronator teres (0.) internal condyle 
of humerus: (L) shaft of radii^ Flexor digitorum profundus (0*) internal condyle of 
humerus, and shaft of ulna: (L) by five tendons into digits. Flexor carpi radialis (0.) 
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LEFT 


RECTUS FEMORIS 

vastus EXTERNUS 
BICEPS CRURIS 
SEMiTENfDINOSUS 



GASTROCNEMIUS 
SOLEUS 

TIBIALIS ANTICUS 
EXTENSOR LQNGUS OIGITORUM 
PERONEUS LONGUS 
PERONEUS BREVIS 
FLEXOR LONGUS POLLICIS 
FASCICULUS or PERONEUS BREVIS 
FLEXOR OIGITORUM SUBUMIS 


EXTENSOR OIGITORUM PEDIS BREVIS 


Fig. 108.— Hind-leg. External Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

(patefc poiUon) (origin) anterior iliac sime : (insertion) patella.' Rectos 
(’•) Vastcs ETTEitNUS (triceps cruris) (ft) 

(O') Ittliefosity of ischium, 

fnt (’•)'?y*P°“®'“OS’?coTering external aspect of leg. Semi-tendinosus 

li t viv*^T ■ i”" ®P“*“osis of 1^ and tibia. Gastrocnemius (0.) femur: 

(I.) by tendo-Achilhs mto calcanenm. SoiEus (0.) external Inberositv of tibia : (LI tendon of 
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HIGH T 



gastrocnemius. TnuALls anticus (0.) external tuberosity and crest ot tibia: (i.) bones 0 
rudimentary great toe. Extensor longus digitorum (0.) femur: (i.) by four tendons into 
the second and third phalanges of digits. Peroneus :L 0NGUS (0. ) external tuberosity of tibia ; 
(i.) metatarsus. Pkronbus brevis (0.) tibia and fibula ; (i.) external metataisal (m annexed 
fesciculus of this muscle arises from the head of fibula and its tendon unites with that of 
extensor of external digit). Flexor longus pollicis (0.) tibia and fibula: (i.) by four 
tendons into digits. Flexor digitorum sublimis (0.) femur : (i.) by four tendons into digits. 
Extensor DiGiTORUM pedis bkevis (0.) calcaneum; (i.) three internal digits. Interossei 
( 0.) metacarpal bones: (i.) phalanges. 




SCAPHOID 

GREAT CUNEIFORM - 
CUBOID 


-GREAT CUNEIFORM 


fi SESAMOIDS 

— FIRST PHALANX - 

-jr“ second phalanx - 

^"THIRO PHALANX - 


/V ^ f^"l-ANX — V j jl )i7^ 

Fig. 109.-H1ND-LEG. External Aspbct. Osteologv. 
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RIGHT 



ATTACHMENTS OF MUSCLES. 

(patellar) (origin) ant^or iliac spine ; (insertion) patella. Sartorius (tibial) 
(o.) mfenoi border of ilium: (i.) tibia. Gracilis (o.) pubis and nfen’or surface of ilium: 
(i.) tibia and aponeurosis. Semi-tendinosus (o.) tul}ero.sity of ischium : (i.) aponeurosis of 
1^, and tibia. Gastrocnemius (o.) femur: (i.)by tendo-Achillisintocalcancum. Poplitbus 
(o.) external condyle of femur ; (i.) tibia. Flexor longus digitorum (o.) external tuberosi^ 
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of tibia : (i.) internal digit. SoLEUS (0.) external tuberpsit)^ of tibia : (i.) tendon of ^strome^ua 
Flexor longus pollicis (0.) tibia and fibula; (l) to* 

ANTicus (0.) external tuberoaty and crest of tibia ; (i.) Flexor 

Tibialis posticus (0.) external tuberoaty of tibia, and head of ™ 

DIGITORUM SUBLIMIS (o.) femui; (L) by /our tendons into 

PEDIS BREVIS (0.) calcaneum: ( 1 ) three internal digits. Interossei (0.) metatarsal bones. 
( 1 ) phalangea 
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LEFT 


RIGHT 



SeMl-M£MBftAN05U& 
GRACILIS 
SCMI'TCNOINOSUS 

BICCPS CRURIS 


gastrocnemius 

SOLE.US 
FLEXOR LONGUS OIGITORUM 
FLEXOR LONGUS POLLICS 
PERONCUS BREVIS 
PERONCUS LONGUS 


FLE3(OR OIGITORUM SUBLIMIS 
INTER055CU5 MUSCLES 



Fig. II2.— Hind-leg. Posterior Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

Semi-membeanosus (posterior portion) (origin) inferior surface of ischium : (insertion) 
internal tuberoaty of tibia. Gracilis (o.) pubis and inferior suifecc of ilium : (i.) tibia, and 

aponeurosis of leg, and tibia. 

Biceps CRURIS (o.) tuber^ty of ischium, and ligament of sacrum : (i.) by aponeurosis covering 
external aspect of 1^. Gastrocnemius (o.) femur: (i.) by tendo-Achillis into 
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RIGHT 


LEFT 



Fig. 1 14.— Hind-leg. Anterior Aspect. 
ATTACHMENTS OF MUSCLES. 


Myology. 


I» Md Werior suifece of iUmn : (insertion) tiMa and aponeotosis ot 

SmsXZ (i)l»tefia,andtL. 

Kims yiMosis (tnceps cnnis) (a) iliac bone : (1.) patella. Biceps curws (0.) tubetosi^ 



RIGHT 






CHAPTER XVII 


THE BULL 

These animals of the genus quadrupeds belong to the 
ruminant order and are characterised by horns jutting out- 
wards and then bending straight upwards, or curved forwards 
or downwards, in the shape of a crescent. They are remark- 
able for their size, the strength of their limbs, their large 
muzzle, and the dewlap or heavy folds of skin which hang 
from the neck. Far from being timid and prone to run 
away as stags and antelopes, they defend themselves against 
the largest wild animals, resist man. or even attack him, 
throwing him with their horns or trampling him under their 
hoofs. 

The bull has twelve molar teeth in each jaw, six on 
either side, no canines, and only in the inferior jaw eight 
incisors, the middle ones being thin and with a cutting edge. 
The tongue bristles with small, more or less firm, booklets, 
which are pointed and directed backwards, making it very 
rough. The bellowing of the bull, which is extremely power- 
ful, becomes much attenuated in the ox. 
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The bull is the stallion of the bovine race; he should be 
fat without excess, have a dark eye, a proud gaze, a large 
forehead, a short head, fine horns, long and hairy ears, a 
strong muzzle, a short and straight nose, a thick and fleshy 
neck, a wide chest and strong shoulders, a straight back, full 
and powerful legs and a firm and sure bearing. Nature has 
made this animal proud and untractable, but by castration 
the source of its impetuosity is destroyed, without depriving 
it of any of its natural strength. It then only gains in size 
and becomes more massive and at the same time more 
tractable, more patient, more docile, and is thus in many 
countries made use of for agricultural work. 

The first front teeth fall out at ten months and are re- 
placed by others which are not so white nor so wide ; at 
sixteen months the neighbouring teeth fall out and are also 
replaced by others, and at three years all the incisors have 
been renewed. They are then equal, long and fairly white, 
but as the animal advances in years, they become unequal 
and dark. 

The horns grow during the entire life of the bull, and 
it is easy to make out the thickenings, or annular nodes, 
which indicate the years of growth, counting three years 
for the distance from the point of the horn to the first node, 
and one year for each succeeding interval. These horns are 
formidable arms of defence: when the animal wishes to use 
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them, he lowers his head and presents the points at his 
adversary, transfixes him, gores him, and throws him a 
distance through the air. A peculiarity of the bovine race 
is that the horns are present both in the male and in the 
female. 

It would be impossible to enumerate all the different 
breeds, but many of these exhibit some marked characteristic 
of their own which makes them easily recognisable to those 
conversant with the matter. In the United Kingdom alone 
there are at least twelve breeds ; among these may be cited 
the Scottish Shorthorn; the Dexter or the Northumberland 
breed with short legs and wide horns ; the Longhorn of the 
Isle of Man, with the horns slanting downwards ; the Holder- 
ness Shorthorn ; the Highland Bull, with a rough, curly, red 
coat and wide curved horns; the Leicester, with long horns 
curved downwards and forwards; the Chillingham, a descendant 
of a breed known in Britain at the time of the Roman con- 
quest ; the Hereford, the Norfolk, the Devon, the Welsh and 
the Jersey Bull with short, stubby horns. Among foreign 
breeds the more notable are the Spanish fighting bulls, of 
which the short black bull bred around Sevilla is perhaps the 
most striking type; a noble bull native of the sandy plains 
of Hungary with its splendidly erect horns ; the Simmenthal 
Bull of Switzerland, massive, thick-legged and stupid-looking ; 
the many fine varieties in the United States,; the French breeds 



Modelling 163 

—notably the Picardy, the Brittany, the Limousin, the “ Ven- 
d^enne,” the “ Auvergne,” the “ Charolais ” and the Cantal ; 
the superb Roman Bull so splendidly portrayed by Clesinger 
in his “ Taureau Vainqueur,” one of the many offshoots of the 
old Iberian race, the descendants of which are, in varied 
types, spread over a large area extending from Naples, 
through Sicily, Corsica, Algeria, Morocco, and Portugal to 
Bto ; the Cape breed and, not less typical of all, the Hissar 
Humped Bull of India. 

In the monuments of Assyria the Bull figures largely. 
Layard says : “ The wild bull, from its frequent representa- 
tion in the bas-reliefs, appears to have been considered 
scarcely less formidable and noble game than the Hon. The 
king is frequently seen contending with it, and warriors 
pursue it both on horseback and on foot.” Here we find 
the bull represented with a human head. These symbolical 
figures were of colossal proportions ; the Louvre possesses 
two admirable specimens which once adorned the entrance of 
the palace of Khorsabad and which are about eleven feet high, 
and the British Museum two other perfect specimens twelve 
feet high and twelve feet long. It is probable that these 
human-headed bulls impart racial or dynastic symbolism. 

The Famese Bull of Apollonius of Tralles in the Museum 
at Naples, without being one of the masterpieces of antiquity, 
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is a work of considerable interest It shows Zethus and 
Amphion binding Dirce to the horns of a bull, to revenge the 
fate of their mother Antiope. 

There exists among the ancient engraved gems a number 
of cameos, representing not only bulls, but also lions, elephants, 
boars, etc., and the artists have in all carefully followed in 
their execution the construction, the attachments, and the 
outline of the muscles brought into play by the particular 
action portrayed. It is here apparent how truth was familiar 
to the ancient engraver; a truth which the Egyptians and 
the Greeks knew how to express so tersely. For in these 
small proportions they only accentuated the expressive and 
characteristic parts, and all the stones are of excellent work- 
manship. They are indeed the more often remarkable for 
that higher interpretation of Nature, which only seeks 
essential traits— -that is, those traits which convey the idea 
of habit and express character. 

There is nothing better in this way than the cameo of the 
“Dyonisius” Bull, by the Greek engraver Hyllos, who lived 
in the age of Augustus. The sentiment of strength in anger 
and energy in movement is admirable. Here, as not only in 
the graven gems, but also in all sculptural works of the great 
epochs, Grecian art gives us its secret, which is to strike 
just and to strike hard. 

The bull by its large lines which join the generally 
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salient heads of the bones, its large flat surfaces, the thick- 
ness of the base of the neck, the powerfulness of its bony 
frame, its short and strong legs, is one of the animals which 
possesses the greatest personal character, and this renders it 
comparatively easy to imitate. The human figure is much 
more difficult to represent, and more especially the female 
figure where everything is gracefulness, elegance, and of 
which the charm, the expressive points of the outline, the 
delicate modelling of the planes are almost imperceptible 
even to a highly trained eye. The same difference exists 
in the difficulty that there is between the making of the bust 
of a young girl and that of an old man. In the bull every- 
thing is frankly indicated, it seems to be shapened with a 
hatchet, and it lends itself more than all other animals to a 
laconic treatment or simplification in its representation, 
without fear of the type being distorted. The decided pro- 
portions allow its character to be easily caught 

The sculptor who has conscientiously studied the human 
figure, who.se ob.serving mind has been awakened by the fine 
shades, the perfect harmony of the proportions in man, can, 
the horse excluded, with a small anatomical knowledge and 
a study of their habits, make excellent representetions of 
animals. It goes without saying, however, that to arrive 
at the perfect style of a Barye, a Fremiet, or of others, 
it necessitates an arti-stic sentiment of the highest order. 
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ARMATURE FOR THE BULL-CONSTRUCTION-MEASiUREMENTS. 

The principle of the armature for the bull, both for the 
sketch and life size, is the same as that for the horse and the 
lion. (Fig. ii6 shows that of the life size.) 

To give the attitude, proceed in the sketch exactly in the 
same way as for the others, using the vertebral column to 
find the movement. 

The armature surrounded with clay, begin to establish the 
large planes as indicated in figures iiy and iiya (First St^e 
of modelling). 

This done, make a scale, using the length of the head as 
a comparative measurement for the other parts of the body. 
Make the scale thus : jf the sketch is to be i6 inches in length 
from the head of the humerus to the extreme point of the 
buttock, trace a horizontal line this length on a plank or a 
piece of cardboard: knowing that in this length there are 
three heads, divide into three parts, each of which will 
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represent the length of the head, and divide each part again 
into halves, quarters, and eighths. (Fig. 118.) 

Hool ’A ^ 2 

I I T I I I 1 

Fig. 1 1 8. 

By consulting the list of comparative measurements of the 
head in respect to the other parts, it will be easy to establish 
the first measurements necessary for the construction. In 
the list of comparative measurements will be found some 
which are only of secondary importance. The measurements 
of construction will be fixed, as in the case of the previous 
studies. 

These measurements differ naturally according to breeds, 
but they may be used as a guide in a purely decorative 
work. If it is a question of portraiture, it will be necessary 
to follow exactly those given by the model, for we must never 
forget that it is the proportions proper to the individual 
which alone give its character and its type. 

I will add nothing as regards the execution to that which 
1 have said for the other studies. And to sum up : begin 
always with the attitude, establish very firmly the great 
planes with a littie clay, keeping well within the volume of 
the model, fix on this preparation the proportions which 
enable one to find the construction, apply over the large 





Fig. 1 1 7. — Photo of First Stage. v'ro follow 16 ^. 
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planes the movement of the forms, having for guide an 
anatomial knowledge which will be controlled by the drawing 
in obtaining both form and volume, and by drawing also 
seek the sections of all the parts of the body, then the 
relation of the importance of the lights, shades and half- 
tones; doing this by continually changing the light. Thus 
will be obtained first the envelope and its simplification, and 
at last the style which is the result of the observation of 
the typical points of the individual subject By accentuating 
these points with understanding, tact and delicacy, the essence 
of the character will be given, and it is drawing alone which 
will allow of these qualities being obtained, qualities which 
are of the utmost importance in a work of art; all the 
others are but a necessary preparation for the realisation of 
these. 

I say, then, to the students of sculpture : you cannot have 
too great a knowledge of drawing, for it is the principal 
foundation, even more so than it is in the case of painting. 

Figure 1 19 shows the indication of the movement of the 
forms and figure, 120 gives an example of the work further 
elaborated (Third Stage). 
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Fig. 1 2 1.— Measurements of Construction. 


1. Plinth to top of shoulder blade, 10. Top of shoulder blade to point of arm 

2 . Point of arm to point of buttock. 11. Between points of arms. 

3. Plmth to external iliac. 12. Point ofarm to elbow. 

4. External iliac to point of buttock. 13. Elbow to plinth. 

I* Between points of buttocks. 14 Anterior iliac to patella. 

0. Point of buttock to external iliac. 15. Patella to calcaneuin. 

7. Between external iliacs. i6. Calcaneum to plinth. 

8, 9. External il^ to centre of top of 17, From between the shoulder blades to 

shoulder blades. top of head. 

18. Length of head. 






Fig. 122 .— Comparative .Measurements. 


1. Height of shoulders aljove plinth, 2i heads. 8. 

2. Length of body from point of arm to point 9. 

of buttock, 3 heads. W- 

3. Points of buttocks to external iliacs, i ii* 

head. 

4. Between external iliacs, nearly 1 head. 12. 

5. Plinth to calcaneum, i head. 

6. Calcaneum to patella, nearly i head. 13- 

7. Patella to external iliac, about i head. 14* 
(This measurement differs according to the pose IS- 

of the hind-leg.) 

The measurement of the head is taken from the summit 


Plinth to pisiform, | head. 

Pisiform to ellww, nearly f head. 

Elbow to point of arm, f head. 

Point of arm to centre of top of shoulder 
blade, a little more than l head. 

Centre of shoulders to summit of head, 14 
heads. 

Width of head above eyes, i head. 
Greatest width of shoulders, i head. 
Greatest width of belly, li heads. 

to the centre of the extremity of the muxsle. 
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AsPficx. Osteology. 
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-CERV ICO -AUWCU LARIS 


- MASTOI DO -HUMERALI5 













- trapezius (cervical portion) 
OMO-TRACHELIAN 


•TRICEPS CUBITI 


“TRAPEZIUS (dorsal PORTlOt^ 


LATISSIMUS DORSI 


-POSTERIOR SERRATUS 


-EXTERNAL OBLIQUE 


-TENSOR OF FASCIA LATA 


• GLUTEUS MEMUS 


GLUTEUS MAXIUS 

ISCHIO - COCCYGEAL 

9EMI-TENDIN0SUS 

-SUPERIOR 5 ACRO- COCCYGEAL 
-LATERAL SACRO- COCCYGEAL 
-INFERIOR SACRO- COCCYGEAL 


126. — Trunk. Superior Aspect. Myology. 
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LEFT 


RIGHT 



TRICEPS CUBITI 
(LONG HEAD) 

TRICEPS CUBITI 
(EXTERNAL HEAD) 


BRACHIAUS ANTICUS 


PLEXOR DI6IT0RUNI PROFURDUSi 
(ULNAR PORTION) 

EXTENSOR CARPI RADIALI5 

EXTENSOR COMMUNIS 
DIGITORUM 

EXTENSOR MINIMI DIGITI 


^ POSTERIOR ulnar 
(EXTENSOR CARPI ULNARIS) 


OBLIQUE EXTENSOR OF METACARPUS' 


TENDON OF 

■FLEXOR DIGITORUM SUBLIMIS — 
TENDON OF 

FLEXOR DIGITORUM PROFUNDUS 

SUSPENSORY LIGAMENTor FETLOCK 


Fig. 132.— Fore-lbg. External Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

(origin) • (insertion) humerus. Tmatrs cnmn (long head) (0.) posterior 
scapula: (1.) olecranon process. T»icm-s CDBin (estcnuri head) (0.) humerus: (u) 
0 ecianon process. Bsachiaiis anticos (0.) humerus : ( 1 ) internal surlhtts of radius imd 

(ulna, portion) (0.) olecranon process: (L) third 
flaw of phatoges). Ex^soe carpi radiaus (anterior extensor of mels- 

mgitorum (anterior exteAst^ of phalanges! (0.) infe& 
part Of external border of humerus, and external tuberosity of radius: (i.) muscle divides into two 
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Fig. 133.— Forb-usg. Exterkal Aspsa. Osteology. 


part!, ; the tendon of anterior part (proper extenwr of inner digit) is inmtri mto 
phalanees: the divided tendon of the posterior part (cominon ertensor of the two digits) is 
Lerted into phalanges of both digia Extensor minimi WGiTi (proper ext^r of 
digit) (0.) exicmal surfece of superior extremity of radius : (1. j phages of external imU after 
SiW rd^rcing band from^ensory ligament of tot Posmiox ourAX (extenp 
carpi Znis) (0.) «temal condyle of humerus: (L) pisiform, and JS 

attadied to the second phalanx of both digits. 
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LEFT RIGHT 



ATTACHMENTS OF MUSJCLES. 

iRiCEPS ciJBiTi (long head) (origin) scapula; (insertion) olecranon process. Supple- 
mental MUSCLE OF LATissiMUS DORSI (o.) tendon of latlssimus dorsi : (i.) olecranon process, 
and aponeurosis of leg. Triceps cubiti (external head) (o.) humerus : (i. ) olecranon process, 
Flexor digitorum profundus (ulnar portion) (o.) olecranon process ; (L) third phalanges 
(deep flexor of phalanges). Anterior ulnar (flexor carpi ulnaris) (o.) internal condyle of 
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RIGHT 


LEFT 



SUPPLEMENTAL MUSCLE 
or LATIS&IMU5 OORSl 


BRACHIAL6 ANTICUS 

EXTENSOR CARPI RADIALIS 
FLEXOR CARPI RADIALI5 - 


-ANTERIOR ULNAR 
(FLEXOR CARPI ULNARIS) 


FLEXOR DIGITORUM SUBLIMIS 


TENDON or 

OBLIQUE EXTENSOR OF METACARPUS 


TENDON or 

FLEXOR DIGITORUM PROFUNDUS 
SUSPENSORY ligament OF fetlock 


TENDON OF 

EXTENSOR COMMUNIS DIGITORUM 



Fig. 136.— Fore-leg. Internal Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

***!) Latissimus dorsi (origin) tendon of latUsiimie dorsi: 
(insertion) olecranon pwess, and aponeurosis of leg. B»achialis anticus (0 1 external 

CARPI RAMALIS 

laat^t f^Mr iMti^us) a exteijial border of humems : (i .1 anf.ri.', of 

Tr^ .F“*o»carp. radi^“ (iSLSltorrf'^ 

AnTEftioi* TTTKV4B /fl of humerus, (i.) superior extremity of principal metacarpal. 
anterior ulnar (flexor carpi nlnans) (0.) intemal condyle of humems, ^ olSi: 
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RIGHT 


LEFT 



(i.) pisifonn. Flkxor mGlTORF« ^ 

ofhmneros: (U tendon divides in 

digits. Oblique EXTENSOR OF MW acarpus N p uigitorum profundus (d«p 

s^ace of snperim extremity of pmcipjlmey^ ™^ ^ ^ _ 

flexor of digius) (0.) ^r of inner d^ («•) 

Extensor communis reiid-orcing liand from suspensory ligament of 

phalanges of internal digit, after receiving 

fetlock. 











: radius : 
internal 
ior part 
)bhqub 
superior 
external 
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RIGHT 


LEFT 



ATTACHMENTS OF MUSCLES. 

Semi-TENDINOSUS (origin) tuberosity of ischium ; (insertion) aponeurosis covering internal 
surfiice of leg, and anterior border of tibia. Vastus extrrnus (triceps cruris) (0.) femur: 
(L) tendon of rectus femoris, and patella. Gi.utbus MAXIMUS (e.) sacral crest, tuberosity 
of ischium, and ligament stretchiM between those points: (i.) fascia lata covering vastus 
extemus, and aponeurosis of leg. mCEPS cruris (0.) tuberosity of ischium : (i.) aponeuroM 
blends with aponeurosis of leg. Gastrocnemius (0.) sh^t of femur: (i.) by tendo-AcnillK 
into calcaneum. SoLEUS (0.) external tuberosity of tibia; (i.) tendon unites with rt»t of 
gastrocnemius. Tibialis anticus (0.) tibia: (i.) cuneiform bones and intenial surfece or 
superior extremity of principal metatarsal Peroneu.s IjONOUS (0.) external tuberosity 01 
tibia: (i.) external surface of rudimentary metatarsal. Peroneus BREVIS (proper extensor 
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B ipserted mto jJialMiga °f ml^ rouJCB (deep flexor of phehnges) 

I. !.».«.» i1i'M4A*nvn firnm the fiXteillBJ 


(a)tibia:(i.) postOTOT surto of pba^^ 1 extremity of femur: (1.) 

extensor longus diploiOT from fteoTO^OT Fiek)* iMvis dioitmoii 

cimeifoim bones and snpenor extamity of ,P™<y ‘ ^i^.BMim ' and dnides 

(snperfldal flexor of digits): (o.) femur: (x) 

in Slower pari to bemserledmlo the second phalanx of Dolnoigi ^ 
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-semi-membRamosusH 


-5EMI-TENDIN05US- 


- BICEPS CRURIS - 


“ GASTROCNEMIUS - 


PERONEUS BREVIS 

-FLEXOR LON6US POLLICIS - 


- FLEXOR LONGUS OI6ITORUM- 


- TENDON OF TIBIALIS ANTICU5- 


- TENDON OF FLEXOR LONGUS POLLICIS - 


-TENDON OF FLEXOR BREVIS DI6IT0RUM- 


- SUSPENSORY LIGAMENT ofFETLOCK - 


Fig. 142.— Hind-leg. Posterior Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 

(p»terior portion) (or^) inferior surface and tulxsrosity of ischinn t 

S G**«>^Mo.)pubisS.^bSg 

r^ons. (i.) mteraal snrfece of Ubia. Sbmi-tbndinosus (0.) inb^tv of iscHiim- (il 
cov^ int^ sm&ce of leg, and anterior bordi if tib™icKPs mum (a 

shaft offemur^ (iT *bv\enSoT{?^'' aponeurosis of leg. G^STROCNEMIUS (o.) 

r. (1.) by tendo-Achilhs into calcaneum. PeroNEDS brevis (proper extensor 
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LEFT 


RIGHT 



of external dipt) (0.) external tuberosity of tiMa, and fibroid band which rep^ ttala : (i.) 
phalanges oreiurnkl digU. FUXOR longps wmcis (d«p JU xot of^H^^ 
(i.l Dosterior surfaces of phalanges. fLEXOR LONGUS digitorum (o.) posterior sur^e or 

external tuberosity of tibia: (L) tendon blends with of princip^ 

ANTicus (o.) tibia : (i.) cuneiform bones and mtoal . r • ^ 1 the tento 

metatarsal Flbxor DrKVIS woiTORyM (suprfaal J®"? phalanx of 
passes over the calcanenm and divides in its lower part to be inserted into the seconn pnaianx 

both digits. 

0 2 
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LEFT 


RIGHT 



Fig. 144.— Hind-leg. Internal Aspect. Myology. 
ATTACHMENTS OF MUSCLES. 


Semi-membranosus (posterior portion) (origin) inferior surface and tukrosily of ischium : 
(insertion) internal tuberosity of tibk Rectus kkmoris (triceps cruris) (0.) iliac bone: 
(i.) patelk Vastus internus (tricei» cruris) (0.) femur: (L) patella. Sartorius (0.) 
infenor aspect of pelvis: (L) aponeurosis blends with that of graalis (tRacills (0.) pubis 
and neighbouring r^ons ; (i.) internal surface of tibia. Semi-TKNDINOSUS (0.) tuberosity of 
ischium : (i.) aponeurosis covering internal sur&ce of 1 (^, and anterior border of tibia. 
Gastrocnemius (0.) shaft of femur: ( 1 ) by lendo-Achillis into calcaneum. Fophtbus (0.) 
external condyle of f^ur : (i) posterior .surl^e and internal border of tibia. Flbxor longus 





GREAT CUNEIFORM 



•n -H CALCANEUM HT ' 


CUBOIDO-SCAPHOlO 

■ SMALL CUNEIFORM' 
— RUDIMENTARY — 

metatarsal 


PRINCIPAL . 

metatarsal 


SECOND phalanx 


— 3ESAMOID5 — 
THIRD PHALANX- 



GREAT CUNEIFORM 


Fio. 145.— Hind-leo. Inteknal Aspect. Osteology. 


DIGITOMIM (o.)p()stcrioi surface of vSioMlo'SSr (i'lposterfor 

suAos of piakigcs. Tiuuus aeticos mrtatsisaL 

extremity ot femur: (L) ouneifonn ^ >ud passes over 

Flexor BREVIS moiroRUM fsupettoal rfexor of ‘Je seo^phato of Ixith 

tie cakaseum and divides in its lower part to ^ r extrmnty of fetmur 
digits. Extensor mnoos digitorom a) ext^ ^ ^ 

(il tendon forming the proper extensor ofntoal %t is inserted into tne pn»».g= 
digit, after receiving a reinrorcing band from letiocK. 
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RIGHT 


LEFT 


-TRfCEPS CRURIS 


-GLUTEUS MAXIMUS 


‘ TIBIALIS ANTICUS 


-PERONEU5 LONGU6 

-PERONEUS BREVIS 

-EXTENSOR L0N6US DI6IT0RUM 

-TIBIALIS ANTICUS 
(ANTERIOR portion) 


TENDON or 

|4| PROPER EXTENSOR OF INTERNAL DI6IT- 


TENOON OP 

- -COMMON EXTENSOR or theTWO DIGITS 


TENDON or 

-PROPER EXTENSOR or EXTERNAL DIGIT — 



Fig. 146.--H1ND-LEG. Anterior Aspeci\ Myology. 


ATTACHMENTS OF MUSCLES. 

Triceps cruris (origin) rectus femoris arises from the iliac bone, vastus externus and 
vastus intemus from the femur: (insertion) patella. ClLiiTEas maximus (0.) sacral cr^t, 
tulierosity of ischium and ligament .stretching between thase points: (i.) fascia lata covering 
vastus externus, and aponeurosis of leg. Tibialis anticus (0. ) tibia : (i. ) cuneiform bones and 
internal surfece of superior extremity of principal metatarsal PbroneU-s longus (0.) external 
tuberosity of tibia : ( 1 ) external sumce of rutfimentaiy metatarsal Peronbus brevis (proper 
extensor of external digit) (0.) external tulierosity of tibia, and fil)rous land which replaces 
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CASTING IN PLASTER 


I SHALL limit myself here to the description of the method 
generally employed for the casting of a bust, a figure, and 
a high relief. Though by no method can one hope to arrive 
at perfection in work, which is purely a matter of practice, 
1 hope, nevertheless, that these notes will prove useful 
I have tried to omit nothing, for it is only by the greatest 
care given to details that it is possible to obtain a good cast. 

I. Tk casting of a kst. 

Division of tk to— The method is the same whether 
the bust be life-size or in any other proportion. The modelling 
of the bust completed, it has to be framed in a band oi day 
ij inches wide and about J inch thick (Fig. 149). 

This band of day is prepared as follows. Make a roll 
of clay I inch thick and at least one foot long according 
to the size of the bust. Put the roll of clay on a straight 
and smooth board, beat it with the hand until it is absolutely 
flat and about ^ inch thick. Pass then a large knife on the 
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surface to render it perfectly smooth and cut it lengthways 
with the knife, so that its width throughout is i:|,- inches. 
This done, fix it on the surface of the sides and top of the 
clay model so that the latter is divided into two parts— a front 
and a back part. Begin at the middle of the head and make 
the band pass down at about half an inch behind the ears, 
curving round and descending along the sides of the neck 
to the base of the bust, on either side, so that ultimately 
the back piece of the mould shall be the shallower part of the 
two. This band of clay must adhere truly throughout to 
the surface of the modelling, without being pressed too tightly 
against it, so that it should not stick too tenaciously, but so 
that there be no interstices between the band and the bust. 
Strengthen it by adding here and there from behind small 
slips of clay (see Fig. 150). The surface of this band will 
become the border of the anterior part of the mould. 

Now cover all the posterior parts of the bust with soft 
paper moistened with water; this is to prevent any of the 
liquid plaster, when thrown on the face, fiilling on the back 
of the bust (Fig. 151). 

Mixing the plaster.— \n a pail put a small handful of red or 
yellow ochre and fill it half full with clean water which will be 
coloured accordingly, mix well, and then— for a bust life-size and 
without shoulders, as here represented — take in a basin about 
four pints of this coloured water and mix the plaster with it ’ In 








U'a follow Fig. 149- 


Fig. 150. — Photo showing Pieces of Clay supporting the Band. 





F[(i. 151 . — Photo showing the Back of Bust protected with 
Moistened Paper. 
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only as a fine powder. To do this the best way is to take 
a good handful and, by moving the fingers, allow the plaster 
gradually to pass through them, moving the hand above the 
water, so that it shall not all fall at the same place. When 
the plaster begins to settle beneath the surface of the water, 
there is enough, for the mixed plaster must be sufficiently 
liquid to penetrate the smallest cavities of the modelling. 
Then stir the plaster well, being careful that the spoon goes 
to the bottom of the basin, until it is thoroughly and equally 
mixed with the water, and has a thin creamy consistency. 

First layer of yellow plaster . — Fill a small basin with the 
plaster and use immediately; holding the basin in one hand, 
scoop the plaster out with the other and throw it on the 
bust. Enough force' must be used to make sure that it 
penetrates the smallest anfractuosities. Begin with the top 
of the bust and work downwards gradually to the base and 
on either sides to the band of clay. This first layer should 
not be too thick; \ to f of an inch will be sufficient, the 
only use of this yellow layer being to act as a warning when 
breaking the mould that one is approaching the surface 
of the cast. This yellow layer will be made at first fairly equal 
over the whole surface of the bust, but much thicker near 
the band of clay; then, when the plaster begins to set, add 
small lumps wherever there is a salient part, nose, chin, 
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tufts of hair, etc. ; then again here and there on the other 
parts, so that this first layer be not smooth, but, on the contrary, 
as rough as possible ; otherwise it may happen that during 
subsequent operations it become detached from the second 
layer (which will be of white plaster) ; being rough it grips the 
second layer better (Fig. 152). 

This first layer finished, pass over it a little clay water, 
which is made thus : put in a plate or any other vessel a 
lump of clay about the size of the fist, flatten it and pour 
a glass of water over it ; dip a fair-sized brush in the water 
and rub it on the lump of clay, which makes the water 
muddy, then pass the brush lightly over the layer of yellow 
plaster, being careful not to do so near the borders of the 
mould, that is on the part near the band of clay, because 
it is necessary that there the two layers should be intimately 
clenched so as to remove all danger of the two separating 
before the chipping process. This light covering of clay 
water on the greater part of the yellow layer will facilitate 
the separation of the white layer when the mould is chipped 
off. 

Second layer aiid irons . — Prepare the plaster for the 
second layer in the same way as for the first layer, but 
without the ochre, being always careful to let it fall in the 
water in a fine powder, to mix it well and to stir up the 
plaster with the spoon right to the bottom of the basin. Throw 
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l’'n!. 153. --Photo showino First Layer of Plaster (Yellow). 
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this plaster on the first layer, ^ving it about half an inch 
thickness, and at the sides to the full thickness of the band 
of clay, for the border of a mould must always be extra 
strong. On this white layer fix with a little plaster the 
irons which will have been already prepared, arranging 
them so that this piece shall be of great strength and 
that one of them grip the mould all round as shown in the 
figure. (Fig. 153.) 

Over this add more plaster, so as to bind the irons 
together and give a total thickness to the mould of about 
inches. 

Preparation of the edges of the front piece . — The plaster 
having set, remove from behind the band of clay which 
framed the bust and with a knife trim where necessary this 
part of the plaster, and at the same time cut it so as to 
form an angle as shown in Fig. 154. 

By this means and by means of the holes made in the 
mould, and described further on, the immobility of the front 
and back pieces when put together will be safeguarded. 
Avoid as far as possible letting the crumpled plaster result- 
ing from the cutting fall on the day of the bust, and should 
this happen, blow it off or use a light brush in such a way as 
not to tamper with the delicacy of the modelling. Better 
still, protect the surface with a piece of doth before cutting. 
When the borders of the plaster are quite smooth, make at 
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intervals, with the instrument depicted in Fig. 148 the holes 
referred to above. 

Apply the sharp pointed end of the instrument to the 
plaster and, using' the hands flat against the handle, make 
it rotate. It will thus penetrate into the plaster to about 
I of an inch deep, making a hole about i inch wide (see 

Fig- 154)- 

Next, pass equally over all this part a brush dipped in 
the clay water; this will prevent the plaster of the second 
piece or shell of the back of the bust adhering to the front 
piece. 

This done, place sideways at intervals on the border of 
the mould and between the holes, small wedge-shaped pieces 
of day, ^ inch across and :{; inch thick, the thin end being 
placed J of an inch from the bust, the thick end jutting 
outwards to the border of the mould (see Fig. 154). 

The idea of these slips of clay is that when the mould is 
complete and the two shells (the front and back) have to be 
separated, wooden wedges may be pushed into the places 
they occupy on which by striking lightly the two shells may 
easily be separated. 

The front shell is now complete. 

The Back Piece of the Mould.— \i now remains to do for 
the back of the bust what has been done for the front, to 
throw on the day a layer of yellow plaster, being careful 







[To follffoi Fig. 1S3' 


Fid. 154. -Photo khowiko Pkeparation of Eikie of Front Piece 
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to mix the ochre with the water, delaying the plaster and 
throwing it on the clay as before, and leaving the surface 
rough so that the second layer bites well on the 6rst. In 
the same way the first layer will be brushed over with the 
clay-water but leaving the sides untouched, so that the two 
layers may here be firmly gripped together, and making the 
layer thicker at this part (Fig. 155). 

On this yellow layer, a layer of white plaster will be 
put, the irons fixed (Fig. 156) and a final layer of white 
plaster will bind the whole together as in the case of the 
front shell. 

The entire mould is now complete. 

Opening of the Mould. —Before attempting this let the 
plaster set for at least half an hour. It Is now that the 
wooden wedges, which should be blunt, are used. If they 
were too sharp, by striking them they would penetrate into 
the clay of the bust without separating the shells, and if 
over thick in forcing them in they would fret away the 
sides of the holes and break the mould. These wooden wedges 
are introduced into the places filled by the slips of clay, then 
by striking them lightly one after the other all round the 
mould and by allowing at intervals a little water to pene- 
trate through the top of the mould, so that it finds its way 
between the clay of the bust and the mould, it will be easy 
to detach the back piece from the clay (Fig. 157). 

p 
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The back piece removed there remains to empty the 
front piece of all the clay and of the armature of the 
bust. ! 

Washing the Mould . — When the two shells are separated, 
place them under a tap and allow the water to run into the 
interior and with a large soft brush clean them well, so that 
there remains no trace of clay in them. If there are deep 
parts where the clay cannot be reached with the brush, use 
a small modelling tool to remove it, and afterwards a fine 
brush. The shell once clean allow it to dry for about a 
quarter of an hour until the interior surface is dull. Figures 
158 and 159 show the two shells washed and it will be seen 
that the holes made in the front shell have come out in 
relief on the second shell. 

Soaping and Oiling the Mould . — I have already described 
in the second volume, under the heading medals, the way to 
prepare the soap for this purpose. I will, however, repeat it 
here. 

Put one pint of boiling water in a saucepan and add to 
it two good tablespoonfuls of black soft soap of unadulterated 
quality. Let this boil, and stir it until the soap is quite 
dissolved. When cold keep it in a corked bottle. I strongly 
recommend you to use no other preparation, as unless the 
soap is boiled there will be unevennesses on the cast, for soft 
soap is never quite dissolved when put in cold water. Nor 
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would I advise you to use hard soap by rubbing a wet brush 
on it and painting the mould with the froth; this will cause 
an undesirable thickness in the mould and corresponding 
bluntness in the proof. 

You may use the boiled soap hot or cold; it is of no 
matter; only it must be liquid, and should it be too thick, 
add more boiling water to thin it 

Pour now into each of the shells about a cupful of the 
soap, or perhaps a little more, and using a large soft brush 
spread it overall the surfaces and into the deep parts of 
the shells, repeating the process several times. A quarter of 
an hour will not be too long to ensure the soap penetrating 
everywhere into the plaster. The liquid is then poured off 
and after having given the shells enough time to absorb the 
soap left on the surface, remove with a soft brush whatever 
traces of soap remain in the hollows, and let them lie flat 
until the surface appears dry ; that is for about a quarter of 
an hour. Now take a very small quantity of olive oil in the 
hollow of your hand, and rub a thoroughly dry, soft brush 
into it, so that the hairs of the brush are just moistened at 
the extremities. If too much oil should have been taken 
up forming diminutive drops on the end of the brush, you 
must wipe them off with a clean linen rag. Pass this brush 
gently over the surface of the soaped mould until you perceive 
a diffuse sheen on the surface of the plaster. 
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When the two shells have thus been thoroughly washed, 
all traces of clay removed, soaped and oiled, place them in 
water for about twenty minutes, or if there be no receptacle big 
enough, use a gardener’s syringe to wet them thoroughly 
inside and outside. If this precaution be not taken, there 
will be small holes in the cast, caused by the dryne.ss of the 
mould tending to absorb the moisture of the cast and leaving 
air bubbles in place. Many plaster workers neglect this, the 
result being that when Avorking on the cast, the .surface of 
which may appear perfectly smooth, in scraping the surface 
lightly a quantity of air-holes arc met with, causing great 
annoyance. It is evident that it is quite out of the question 
putting very large pieces of a sculptural mould in water, and 
when using the syringe, the mould must be given as much 
water as it will absorb. A few air bubbles in a large work 
have never the importance that they have in a bust, or still 
more in works of small proportion, such as a mcdiil. 

Remove the pieces of the mould from the water, allowing 
them to drip thoroughly for a few minutes by standing until the 
surfaces are quite dry ; then put the pieces together and bind 
them strongly with a cord, making them fit closely one to 
the other. So that this cord shall be taut around the mould, 
press a few wedge-shaped pieces of wood between the cord 
and the plaster, or employ any means which will ensure the 
two shells being intimately joined. 
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Rwmiuf; in Uie Cast . — Mix enough plaster to give a first 
coating all over the inside of the mould. For a bust with 
little chest, such as the one given here, about five or six pints 
of water will be sufficient. Stir the plaster with a spoon so 
that it be well mixed, then, placing the mould head downwards, 
pour all the pkster in the interior (Fig. i6o), then turn the 
mould in all directions so that the plaster penetrates into all 
the cavities. 

At the end of two or three minutes of this, empty the 
plaster back into the basin, and empty it again from the 
basin into the mould, keeping up always the movement of 
rotation of the mould, so that the layer of plaster shall have 
about the same thickness throughout, and continuing until 
the plaster begins to run less freely. Mix at once the same 
quantity of plaster and pour it into the mould, before the first 
layer is quite set, and turn the mould as before so that the 
pkster runs all over the Interior, emptying it into the basin 
and back in to the mould while it is liquid. This operation 
may be repeated three or four times according to the 
thickness to be given to the cast. This thickness 
obtained, allow the plaster to set for at least half an 
hour; still longer is better. When there are very deep 
parts in the mould, into which it may be thought that 
the pkster will not run, these may be filled with plaster 
before the two shells are attached together by means of a 
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small brush; this plaster will become fixed to that which is 
run in afterwards. 

Chipping off tlu Mould . — Now begins the operation of the 
removal, that is to say the chipping of the mould. For this 
different size chisels and a wooden mallet are necessary. 

Put the mould, in which now the phister has replaced the 
clay, on a strong table or stool, standing perfectly straight so 
that the mould remain steady while it is being struck. The 
chisels used must not be too sharp ; otherwise they will penetrate 
too easily through the mould, and the risk will be that they may 
reach the cast. With the mallet and chisel begin by digging 
out the irons front and back ; then chip away the upper part 
of the mould, removing all the white plaster (Fig. i6i), a 
process greatly facilitated over the greater part, by the washing 
of clay-water previously passed over the first or yellow layer. 

Continue thus all round the bust, leaving, however, a certain 
quantity of white plaster between the chest and chin, so as to 
give the head an added support during the operation. When 
all the white layer has been removed, with another chisel, the 
blade of which is not so wide and, still more, not so sharp, 
and which must be held at right angles with the mould, chip 
away the yellow plaster, striking lightly but at the same time 
rather sharply, so that the plaster separates by cracking 
rather than by cutting. Great care is required so that the 
chisel shall not enter too deeply, for fear of touching the 




\Xo face fage 214- 


Kto. l 6 o.— PHOTO SHOWING MOULD TIED UP AND BEING FILLED, 








[Page Mi4^. 


Fig. 162. — Photo showing. Ykllow Plastkr paktia' rkmovkd, and 
White supporting Pdastkr i.ekt under ('iiin. 


Modelling 


215 


cast (Fig. 162). When the cast has been freed throughout 
elsewhere, remove the support left between the chest and chin. 
There only renuiins now to remove with a scraper the mark 
of the join between the two pieces of the mould. 

II. Th Casting of a figure. 

Bands of clay and first layer {yellow).— Vat method em- 
ployed for casting a figure, though more complicated, is the 
same as for a bust. 

Fi'nire 16? shows how to fix the bands of day around 
the model, their purpose being as before to divide the mould 
into two pieces. When these bands of clay are fixed and 
strengthened from behind by lumps of day (Fig. 164) cover 
all the back with soft moistened paper as shown in Fig. 166. 

Next in water tinted with ochre mix enough plaster to 
cover all the front of the figure; this plaster being well 
stirred and of the proper liquid consistency, throw it with one 
hand, using enough force to ensure its penetrating all the parts 
of the figure ; this layer being generally not more than i to 
I of an inch in thickness. When the plaster begins to set 
place lumps here and there to ensure the surface being as 
rough as possible and Increase the thickness near the band 

of clay (Fig. 165). 

When a staff is placed in the hand as in the annexed 
study, it can be left in the mould, and it will be caught in the 
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plaster and found in the same position it occupied in the clay 
model. 

The yellow layer being sufficiently set, brush it over with 
clay-water, keeping well away from the external borders of 
the mould. 

Placing the external irons . — ^As it is of great importance 
that the front piece of die mould be particularly strong, this 
piece having to serve as a support for the two back 
pieces, it must therefore be strengdicned with irons placed 
throughout the lengdi of the figure. Thus, after having 
added over the yellow layer a layer of white plaster, 
about f of an inch thick, leaving the surface rough, the irons 
will be placed over this layer as shown in Fig. 167 and 
fixed with a little plaster. 

It will be seen in this figure that one of the irons starts 
from the middle of the figure to act as a support for the 
mould of the arm, which must be done in any case when 
there is in the pose an isolated part as the arm in the 
example given. 

The irons fixed, add more white plaster over them so as 
to obtain finally a rather strong mass. 

Cutting the joins . — ^When the plaster of the front shell 
is sufficiendy set, remove from behind the clay band and with 
a knife trim the parts of the plaster which were touching the 
band and cut it in such a way that it forms an obtuse angle ; 




FuJ. 163.— Photo showing Clay Bands. 
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this is done by removing more on the external edge, starting 
from alwut the middle of the thickness of the plaster. Fig. 
.168 shows clearly the way to cut the border of the shell. When 
the ]ilaster is smooth, make keyholes all round the border and 
wash the whole with clay-water to prevent the back pieces 
when com]rletcd adhering to the front piece. Then as 
was done with the bust place slips of clay at intervals 
between the keyholes, for the subsequent introduction of 
the wedges of wood during the process of separation. (See 
Fig. 168.) 

'The kuk pieces. ■ Begin by surrounding with a little clay 
the part of the iron support, where it enters the figure, this 
support being square ; if it were not thus surrounded, it would 
be clenched by the plaster of the lower piece and it would 
be very difficult to remove the latter; the clay thus added 
should be given a more or less round shape. Next, at the 
level where the iron supports enter the clay of the figure, 
put a band of clay crossways, over the two free borders 
of the plaster of the front piece (Fig. 168), supporting it by 
adding above two lumps of clay. 

Next in the lower space formed by this band of clay, 
the surface of the plaster and the plinth, throw a layer of 
yellow plaster, leaving the surface rough, and when set 
brushing it over with clay-water, always excepting the parts 
near the joins. There remains to add a slight layer of white 
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plaster to receive one or two irons and to finish with a final 
layer of plaster as shown in Fig. 169. 

Remove now the band of clay and trim the edge of the 
plaster, but this time without making any keyholes, which 
would only hinder the removal of the upper piece when 
completed. Pass clay-water over the edge. 

This figure shows half-way up the arm a btmd of clay, 
which will allow later of the making of a special piece for 
the arm. The reason of this piece is that the arm being 
at some distance from the remainder of the figure, it might 
happen that in running the pkster into the mould, it should 
not reach there. This band fixed on the arm, carry out over 
the remainder of the back the same process as for the lower 
part of the figure: a layer of yellow pkster, rough surface, 
a wash with clay-water, a .slight layer of white phister, placing 
the two irons, and filling up with more plaster. 

When the plaster is set, remove the band of clay across 
the arm, trim the free border of the plaster, without key- 
holes, pass clay-water over it and make the third piece, 
which is that of the arm, in the same way a.s the preceding 
pieces ; but no iron will be necessary for this. 

The mould is now complete. 

Opening the Mould.- -Figure 170 shows that the first 
piece to remove is that of the arm, which being the smallest 
can be easily detached by mtroducing a chisel in the joins. 
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Fkv. Pfioto showing I^wer Piece completed, and Dimsion 

OF Arms. 



iPage 2 i 8 ^. 


o. - Photo showing the Opening of the Mould. 



Modelling 


219 


weighin',^ slightly on it at intervals and allowing water to 
run from a s])ongc on the places where the chisel has been 
used. 

The next piece to remove is that of the upper part of 
the back, by introducing the wooden wedges where the slips 
of clay were placed. By striking slightly on the wedges and 
using water, the piece will easily come away. Figure 170 
shows also this part of the process. 

Do the same for the lower piece. 

If the iron su[)port of the figure is too near the mould, 
it will be almost impossible to move away that piece ; in this 
case remove the front shell, emptying it beforehand of the 
clay and armature in the upper part, thus freeing the clay 
of the legs, which can now be removed with the armature 
disengaging the lower piece of the back, which can then be 
easily taken away. But if the iron support is placed far 
enough away from the mould, this operation is not necessary 
and the lower piece will be removed in the same way as 
the ui)pcr piece. Figure 171 shows this piece detached from 

the clay. 

Where the above i)rocess is not necessary it now remains 
to remove the clay in the ordinary way. To do this hse a 
spatul^^ being careful not to dig too deeply with it; other- 
wise the mould may be damaged. When the piping of the 
armature of the figure is reached there must be no hesitation 
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about breaking it; to try to preserve it would only create 
difficulties in the removal of the clay and there would be 
the further risk of damaging the mould (Fig. 172). In a large 
figure the armature must always be broken up as the clay 
is removed. 

Figures 173 and 174 show the four pieces of the mould 
finished and washed as was done for the bust. 

It will be noticed that a groove runs round the entire 
back piece of the arm and a similar groove round the front 
piece : these grooves are about -I of an inch deep and 
situated of an inch from the cavity of the mould. 1 

shall explain further on the reason of these grooves, which 
must, however, be made at present. It will also be seen in 
these fipres (173 and 174) that the join of the front piece, 
which has been cut at an angle, from within outwards, is 
represented on the back piece by an angle in a contrary 
direction. This disposition ensures that when these two 
pieces are put together, there shall be no possible move- 
ment, which would infallibly happen if the joins were cut 
straight 

If it is necessary to leave the mould for a time before 
proceeding with the cast, one cannot be too careful to bind 
the pieces strongly together, so as to prevent their swelling, 
for if this were to happen they would no longer fit truly. 

Soaping and Oiling the M(ndd . — As for the bust, spread 



220 


Modelling 


about breaking it; to try to preserve it would only create 
difficulties in the removal of the clay and there would be 
the further risk of damaging the mould (Fig. 172). In a large 
figure the armature must always be broken up as the clay 
is removed. 

Figures 173 and 174 show the four pieces of the mould 
finished and washed as was done for the bust 

It will be noticed that a groove runs round the entire 
back piece of the arm and a similar groove round the front 
piece; these grooves are about ^ of an inch deep and 
situated of an inch from the cavity of the mould. I 
shall explain further on the reason of these grooves, which 
must, however, be made at present. It will also be seen in 
these figures (173 and 174) that die join of the front piece, 
which has been cut at an angle, from within outwards, is 
represented on the back piece by an angle in a contrary 
direction. This disposition ensures that when these two 
pieces are put together, there shall be no possible move- 
ment, which would infallibly happen if the joins were cut 
straight 

If it is necessary to leave the mould for a time before 
proceeding with the cast, one cannot be too careful to bind 
the pieces strongly together, so as to prevent their swelling, 
for if this were to happen they would no longer fit truly. 

Soaping and Oiling the Mottld.~PiS for the bust, spread 
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over sJI the shells a. certain quantity of soap, prepared as 
described before, using a fair size brush, and leaving it on 
for a quarter of an hour or more. Should the plaster of the 
mould be dry, having been kept for several days, it will be 
necessary to allow the soap to remain in the mould longer. 
The soap must never be used until the interior surface of 
the mould is quite dry after the washing. WTien the soap 
remaining on the surface has been removed with a brush, 
and when there is no further trace of dampness, pass the oil 
over the surface lightly with a very soft brush, being 
careful that no great quantity is used. This done place 
all the pieces in water for at least twenty minutes. 

Placing Irons of the Armature of the Cast — This figure 
(176) shows the direction that the irons must have in the 
interior of the mould ; shape them at first so that they 
occupy the centre of the limbs and this position may be 
found correctly by supporting them with pieces of clay. The 
lower end of those of the legs must be bent at a right 
angle so that later they may be solidly fixed into the plinth 
{Fig. 175). If this precaution were neglected, the cast, notwith- 
standing the irons in the legs. Would easily break, and it is 
only by fixing these irons strongly into the plinth, that they 
have the strength necesssry to support the figure When 
their positions have been properly established, remove them 
and the pieces of clay used as temporary supports, being 
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careful to sponge thoroughly those parts of the mould against 
which these pieces of clay have rested. Next heat the irons 
slightly and pass over them a coat of Brunswick-black, so 
that they may not cause rust spots in the cast. When the 
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Brunswick-black is quite dry, cover the irons with a little 
plaster left rough which must be allowed to set, as .shown in 
Figure 177. 

Next place the irons in the front shell, beginning with 
those of the legs. For this, cover the mould of the plinth 
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with a layer of plaster sufficient to secure the ends of the 
irons, care being taken not to stop up the holes of the 
legs through which the plaster will have to be poured 
(Fig- 175)- 

Then give the irons the proper direction, well in the 
centre of the legs, supporting them at the level of the hips 
with plaster which will adhere to the mould. Do the same 
for the arms ; but these plaster supports must in all cases be 
placed so as not to impede the free flow of the liquid plaster 
later on. 

When these plaster supports are set, place all the pieces 
of the mould together and bind them with cords, using wooden 
wedges as for the bust. See that these wooden wedges under 
the cords are placed in opposite directions over the upper and 
lower parts of the mould ; that is with the thick end downward 
in the case of the upper part, and the contrary in the case of 
the lower. Figures 178 and 179 show the way this should be 
carried out. 

If the cords arc damped they will bind the pieces together 
still more intimately. 

Fill with clay the hole made in the mould by the iron support 
of the figure ; otherwise when the liquid plaster is poured into 
the mould it will escape by this opening. 

Running the Plaster into the Mould . — The mould being well 
soaped and oiled, soaked in water, the irons fixed and the 
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whole firmly bound together, the next step is to run into the 
mould the plaster for the cast 

As it is very difficult for a beginner to cast a hollow 
replica, I should recommend him to make a solid one as this 
entails less risk. 

Before proceeding with the filling of the general cavity 
it is necessary, however, to cast first the small piece of the 
arm. To do this mix enough plaster to fill the front 
and back pieces of this part, known technically as “the 
cap,” and when the plaster is flush with the rim of the 
free piece and beginning to set, add just a little more in 
this piece and apply the two pieces together. The use 
of the grooves made in these pieces now becomes apparent. 
When the two pieces are pressed well together, the 
superfluous plaster runs away into the grooves, and this 
part of the mould is thus sure of being entirely filled. After 
this bind the two pieces of the arm together. 

Now mix enough plaster to fill the mould; place the 
mould head downwards and pour the plaster in through the 
openings left at the place of the feet of the figure. Shake 
the mould, turning it in all directions so that the plaster 
penetrates everywhere, and after two or three minutes of this 
empty the plaster from the mould back into the basin. All 
this must be done as rapidly as possible. Again pour the 
plaster from the basin, if it has not become too thick, back into 
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the mould, filling it and still turning it all the time. Allow it 
to rest for a minute, and in case it is not quite full, add plaster 
until flush with the sides of the plinth. Let the plaster set for 
half an hour. 

Reinoving the pieces of the Mould. When the plaster is 
set, place the whole on a strong stool and remove first the 
cords, then the irons, chipping away the pkster around them, 
then the remainder of the white plaster, and finally the yellow 
layer. Leave some of the white plaster around the legs and 
beneath the chin until the u])pcr part is shelled out, so as to 
prevent these ])arts being broken when those above them are 
struck (Fig. 180). 

III. The Casting of a High Relief. 

The ca.sting of a bust and of a figure having been fully 
gone into, there remains little to be .said, on that of a relief, 
which has not already been touched on. 

The clay relief (Fig. 181) hfis a projeetion of about 2-J- 
inches. 

'I'his relief having no detached parts will be ca.st in one 

piece. It is therefore only ncces.sary to cover it with a layer 

of yellow phistcr, £is for the bust and the figure, leaving this 

finst layer rough, and making it thicker over the background 

than over the figure itself (Fig. 182). Brush this layer over 

with clay-water, without touching the borders of the mould, 

0 
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always so that the next layer of plaster shall grip well at 
the latter. Then on a layer of white plaster fix the irons 
necessary to give strength to the mould (Fig. 183), and add 
a third layer of white plaster to bind the whole together. 

When the plaster has properly set, in the case of this 
figure which measures only 3 feet in height, it is easy to 
detach the mould. Make a cutting in the clay at the upper 
part, about 1^- to 2 inches deep, right across, and fill it 
with water, which by permeating between the clay of the 
relief and the plaster of the mould will already help to 
separate the one from the other. At the lower part of the 
mould introduce a chisel, and bear lightly on it, placing a 
thin piece of wood between the blade of the chisel and the 
mould, so that the latter shall not be damaged. Do the 
same all round, keeping meanwhile the cutting at the top 
full of water. In this way the mould will gradually separate 
from the clay. In the case of a relief on a large saile and 
very deep, one cannot proceed thus, and it is necessary, the 
mould being complete, to remove the clay and its armature 
from behind, taking away first the wooden back, then the 
cross-pieces and the clay, leaving finally the mould standing 
alone. But before doing all this, arrange strong wooden 
supports nailed to the floor and fixed to the back of the 
mould with plaster. 

The mould complete, wash it to remove all traces of 
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clay, and, once dry, soap it in the same way as for the bust and 
the fijfure (Fig. 184). In the case of a relief of the size given 
here, it can be placed on a table and the soap thrown in ; 
but if its proportions arc such that it must remain standing, 
use a large brush to rub the soap all over the surface, 

freeiuently dipping it in die liquid and continuing for about 
a quarter of an hour. When there is no further trace of 
.soap, oil the surface, and, in the case of a large relief, 

syringe it well with water. If the relief be a small one it 
can .simply be placed in water for ten minutes. 

Allow it once more to dry, and then run the plaster in 
the interior. For a relief easily handled, this may be done 
by placing the mould on a table ; but for a laiger one the 
plaster must be thrown with the hand as for the figure, using 
a long brush to push the plaster into the deeper parts. In 
both cases a first layer of plaster inch thick is given, 
leaving the surface rough. But here the second layer must 
be added at once, without waiting for the first to set. In 

both cases canvas or tow may be used, dipping it in the 

l)l«ister, and applying on the surface of the cast. Then add 
more plaster until a thickness is obtained of t-J- inches for a 
high relief and of fj of an inch for a small one. 

The cist of a small relief may be strengthened by means 
of a few irons passed over with Brunswick-black, to prevent 
rusting, and for a larger relief by laths of wood placed all 

Q 
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round to form a frame and then cross-ways in the shape of 
a chess-board. 

These pieces of wood are fixed with canvas dipped in 
plaster placed over them and joining the plaster already in 
the mould. When this is set, another layer of plaster is 
added. By this means a very strong and light cast will be 
obtained. 

Before chipping the mould of a large relief, place on the 
side of the cast supports similar to those placed previously to 
keep the mould vertical, and when these are fixed the others 
are removed. Thus there will be no danger while chipping 
the mould of knocking down the entire fabric. For a small 
relief all that is neces.sary is to place it against some strong 
support, which will facilitate the process. 

The mould is chipped in the same way as for the bust 
and the figure, taking away first of all the irons, then the 
white layer until the yellow layer is reached, and finally 
the cast (Fig. 185). 
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A FINAL WORD 


Study is the application of the mind to an end which it is 
pro|)Osed to define. Everyone knows what fecundity there is 
in study for the perfecting of our reason ; that is, everyone says 
.SO, for we are at a time when, in art matters, study is rare, 
of summary and altogether insufficient duration. In the way 
of study what is certain is that it is necessary, a point I will 
insi.st upon in .s[)ite of its apparent truism ; and that the artist, 
however gifted he may be, cannot be freed from it, To try 
and relieve study of what may be irksome in it is a pure 
chimera. In the past there was le.s.s haste and study was 
more profound; nowadays it is rendered easy, a grave peril for 
the mind, which becomes superficial and fickle. Study may be 
often a kind of lure at which students allow themselves to be 
caught ; they grasp at its semblance, and then it only serves 
them to disguise ignorance under an audacious cleverness. 
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hold that one is too often mistaken on the direction given 
to study ; that in rendering it etisy, it is weakened ; that in 
rendering it hasty, it is destroyed. I believe that study must 
be methodical, and above all that it must be slow and 
gradual. 

The period at which a student leaves his school is for him 
a period of transition, when his mind is still uncertain and 
would require a strong hand to guide it. There is then a 
void in his art-life which it has been sought to htisten onwards 
without fore.sight, and which is suddenly disturbed and perhaps 
destroyed beyond hope. Is this not what happens to many 
of our young artists, whose minds arc gifted, and whose early 
efforts had been admired 

It would be well to prolong the period of training so that 
the young artist should not enter in this uncertain mood and 
full of misgivings the ciirecr .so difficult which is open before 
him on his leaving the art-school. The more the student is 
driven to haste, the less h;is he the strength to overcome 
obstacles. The period of training must be protracted at least 
in proportion to the sum of knowledge which to-day is 
expected of the student; but far from this, it has been 
curtailed, which seems h;irdly reasonable, especially in tlie 
case of those destined to become teachers, 

In schools generally the most divensifiecl miitds are 
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subjected to the same laws of study; all personal senti- 
ment is put aside by the inflexible universality of the 
tasks and the teaching. Regulations are everything. 
Students arc trained to acquire all and to do all, and it 
follows that most often they get to know very little. It is 
answered that they have acquired enough to teach in 
elementary classes. What shortsightedness ! Those who say 
this know no more than the particular student in question, 
otherwise they would have realised that in teaching the 
elementary part is the most difficult and the most delicate, 
that which demands the most c.\'pericnce ; for in teaching 
the young it is the very essence of the principles to be 
develoi)ed in the future that are to be inculcated. If the.se 
principles are false, what will happen? Later this student 
will be at .sea when he comes under the direction of some- 
one who is competent, and will have to begin everything over 
amiin. How difficult is it not after having taken unsuitable 
noiiri.shmcnt for years to cure the bad effects it has produced ; 
it is as difficult for the student whose early training has 
been s[)oilt to find, and for the master to put him in, the right 
way. However gifted a student may be, a master cannot 
in a couple of years put into his mind and into his hands 
that which is neces.sary to him on leaving the school, to 
enable him to dispense with all aid. There is no technical 
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training for even the most ordinary artisans which does not 
require a longer period for them to become proficient in 
their work, than is generally given to the study of art. 
This is a positive fact which it is time to change, otherwise 
degeneration will be the penalty. 

Students who receive scholarships should be chosen 
with great discrimination, so as to push forward, by in- 
creasing the length of the studies, only those who by their 
aptitudes are likely to honour the nation from which they 
receive encouragement. In this way one would shield from 
a life of misery those who have not the aptitude necessary 
to become superior in any branch of art. Better let them 
be good artisans, certain to live by their work and who 
would be excellent auxiliaries to those better gifted by 
nature. There is no reason why these should not perfect 
their taste by the study of drawing and of modelling, but such 
studies should not be allowed to interrujjt their career ; for 
in being lured away from it for some yetirs, and having aspired 
to higher aims, which they do not feel the impo.ssibility of 
reaching, they will at last lo.se the desire to return to their 
first trade, and will strive all their lives agaimst mi.sery without 
any chance of succe.ss. 

These reservations being made, 1 wish, before closing 
these pages, to pay a high tribnte to the seriousness with 
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which English art students of to-day approach their work, 
to the originality of purpose they bring into it, and to the high 
standard of efficiency to which many attain, and of which 
my long experience enables me to say that it is perhaps larely 
bettered in any other country. 

But how much more surely would this result be achieved, if, 
with these remarkable aptitudes, sufficient time were given to 
the students to’become thoroughly proficient in all the branches 
of their studies. 
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